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ABSTRACT . . 

Because student activities are often restricted by 
inclement weather, this Unified Sciences and Mathematics for 
Elementary Schools (USMES) unit challenges students to predict 
weather to help them plan activities and schedules. The challenge is 
general enough to apply to many problem-solving *s,ji.tuations in 
mathematics, science, social science, and language arts at any 
elementary school level (grades 1-8) » The Teacher Resource Book for 
the unit is divided into five sections. Section I describes the USMES 
student-initiated investigations of real problems, 
discussion of the nature of USMES "challenjges." Section 
an overview of possible, student activities with comments 
on prerequisite skills, instructional strategies, suggestions when 
using the unit vith primary grades, a flow chart illustrating how 
investigations evolve from students* discussions of weather 
prediction problems, and a hypothetical account of intermediate-level 
class activities. Section III provides documented events of actual 
class activities from grades 2/3, 5, apd 6. Section IV includes lists 
of **How To** cards and background papers^, bibliography of non-USMES 
materials, and a glossary. Section V consis:ts of charts identifying 
skills, concepts, processes, and areas of s^tildy learned as students 
become involved with weather prediction activities. (JN) 
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Unified Sciences and Mathematics^ for Elementary Schools: 
Matheiratics and the Natural, Social, and Communications 
Sciences in Real Problem Solving (USMES) was formed in re- 
sponse to the recommendations of the 1967 Cambridge Con- 
ference on the Correlation of Science and Mathematics in the 
Schools.* Since its inception in 1970, USMES has been 
funded by the National Science Found^'tion to develop and 
carry out field trials of interdisciplinary units centered 
on long-range investigations 'of real and practical problems 
(or "challenges") taken frouj the local schoal/community 
environment* School planners can use these units to design 
a flexible curriculum for. grades one through eight in which 
real problem solving plays an important role. 

Development and field trials were carried out by teachers 
and students in the classroom with the assistance of univer- 
sity specialists at workshops and at occasional other meet- 
ings! The work was coordinated by a staff at the Education 
Development 'Center in Newton, Massachusetts. In addition, 
the staff at EDC coordinated' impSlementation programs in- 
volving schools, districts f and colleges that are carrying 
out local USMES implementation programs for teachers and 
schools in their area, v 

Trial editions of tha following units are currently 
available: 

Advertising " Nature Trails 

Bicycle Transportation Orientation 
Classroom Design * Pedestrian Crossings 

' Classroom Management Play Area Design and Us 

Consumer Research . Protecting Property 

Describing People //SchooI^Rules 
Designing, for Human Proportions ' School Supp^^s 

' //Design Lab Design School Zoo 

//Eating in School Soft Drink Design 

Getting There ' Traffic Flow * 

Growing Plants , ^ • //Using Free Time 

Manufacturing ' Ways to Learn/Teach 

Mass Communications Weather Predictions 



.*See Goals for, the Correlation of Elementary Science and 
ffiathematlcs ^ Houghton Mifflin, Co* , Boston, 1969. 



//Available fall 1976. 
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In responding to a long-range challenge, the students 
and teachers often have need of a wide range of resources. 
In fadt, all of the people *and ipaterials in the school and 
community are important resources for USMES activi^^ies. 
USMES provides resources in addition to these. One resource 
for students is the Design Lab or its classroom Equivalent: 
using the tools and supplies available, children can follow 
through on their ideas by constructing measuring tools, 
testing apparatus, models, etc. Another resource for stu- 
dents is the "How To** Cards. Each set of ckrds gives infor- 
mation about a spr H.fic pi^oblem; the students use a sdt only 
when they want 'r»e p on that particular problem. 

Several types of resources are available for teachers: 
the -USMES Guide, a Teacher Resource Book for each challenge, 
Background Papers^ a Design Lab Manual f and a Curriculum 
Correlation Guide. A complete set of all these written 
materials comprise what is called the USMES library. This , 
\ libraryr-JiKlcl;! should be available in each school using 
USMES qnit/s, contains the following: 
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1. The USMES Guide 

The USMES Guide is a compilation of materials 
that may be used for long-range planning of a 
curriculum that incorporates the USMES program. 
In addition to ^ basic information about the 
project, the challenges, and related materials, 
. it contains charts assessing the strengths of 
the various challenges in terms of their pos- 
sible subject area conten.*:. 

Teacher Resource Books (one for ea'^h challenge) 

Each book contains a description of the USMES 
approach to real problem-solving activities, 
general information about the particular unit, 
edited logs of class activities, other written 
materials relevant to the unit, and charts 
that indicate the basic skills, processes, and 
areas of study that may be learned and utilized 
as students 'become engaged in certain possible 
activities. * 

3. Design Lab Manual 



This contains sections on the style of Design Lab 
activities, safety considerations, and an inventory 



of tools and supplies. Because many "hands-on" 
activities may t!ake pl^ce in the classroom, 
the Design Lab Manual should be made available 
to each USMES teacher. 

4. "How To" Cards 

These short sets of cards provide information 
to students about specific problems that may 
arise during USMES units. Particular computa- 
tion, graphing, and construction problems are 
discussed. A complete list of the "How To" 
Cards can be found in the USMES Guide. 

5. Background Papers 

These papers are written to provide information 
for the teachers on technical problems" that 
might arise as students carry on various inves- 
tigations. A complete list of the Background 
Papers can be found in the USMES Guide. 

6. Curriculum Correlation Guide 

This volume is intended to coordinate other 
curriculum materials with the Teacher Resource 
Books and to provide the teacher with the means " 
to integrate USMES easily into other school 
activities and lessons. 

The preceding materials are described in brief ia the 
USMES brochure, which" can be used by teachers ^and adminis- 
trators to disseminate information about the program to the 
local community. A variety of other dissemination and im- 
plementation materials are also available for individuals • 
;inrl groups involved in local implementation programs. They 
include Preparing People for USMES: An Implewentation 
Resource Book^ the USMES slide/ tape show, the Design Lab 
slide/ tape show, the Design Lab brochure, the USMES newslet- 
ter, videotapes of classroom activities, a general report ^on 
evaluation results ♦ a map showing the locations of schools 
conducting local iHiplementatioti of USMES, a list of ^experi- 
enced USMES teachers and University consultants, knd news- 
paper and magazine ai^iicles. 

Besides the contributors listed at the beginning of the 
book, we are deeply indebted to the many elementary school 
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children whose investigations of the challenge form the 
basis for this bdok» Without their efforts this book would 
not have been possible. Many thanks to the Planning Cqmtnit- 
tee for their years of service and advice. Many thanks also 
to other members of the USMES staff for their suggestions 
and advice and for their help in staffing and organizing the 
development workshops'. Special thinks also go to Christopher 
Hale for his efforts as Project Manager during the develop- 
ment of this book. 1 



* * * 



Because Tri-Wall was the only readily available brand of 
three-layered cardboard at the time the project began, USMES 
has used it at workshops and in schools; consequently, ref- 
erences to Tri-Wall can be found throughout the Teacher Re- 
source Books. The addresses of companies that supply three- 
layered cardboard can be found in the Design Lab Manual. 
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Introduction 

Using the Teacher Resource Book 



When teachers try a new curriculum for the first .time, 
they need to understand the philosophy behind the curriculum. 
VThe USMES approach to student-initiateVi investigations ofi 
heal problems is outlined in section A of this Teacher Re- 
source Book. 

Section B starts with a brief overview of possible stu- 
dent activities arising from the challenge; comments on pre- 
requisite skills are included. Following that is a discus- 
sion of the classroom strategy for USMES r6al problem- 
solving activities, including introduction of the challenge, 
student activity, resources, and Design Lab use. Subsequent 
pages include a desctiption of the use of the unit in pri- 
mary grades, a flow chart and a composite log that indicate 
the range of possible student work, and a list of questions 
that the teacher may find useful for focusing the students* 
activities on the challenge. 

Because students initiate all the activities in response 
to the challenge and because the work of one. class may dif.- 
fer from that undertaken by othery classes, tf.'achers familiar 
with USMES need to read only sections A and B before intro- 
ducing the challenge to students. 

5 Section C of this book is the documentation section. 
These edited teachers* logs show, the variety of ways in 
which students in different classes have worked at finding 
a solution to the challenge. 

Section D contains a list of the titles of relevant sets 
of "How To" Cards and brief descriptions of the Background 
Papers pertaining to the unit. Also included in section D 
is a glossary of the terms used in the Teacher Resource Book' 
and an annotated bibliography. 

Section E contains charts that indicate the comparative 
strengths of the unit in terms of real problem solving, 
mathematics, science, social faience, and language arts. It 
also contains a list of- explicxc examples of real problem 
solving and other subject area skills, processes!, and areas 
of study learned and utili2ed in the unit. These charts ^nd 
lists are based on documentation of activities that have 
taken place in USMES classes. Knowing, ahead of time which 
basic skills and processes are likely to be .utilized, teach- 
ers can postpone teaching that part of their regular program 
until later 'in the year. At that time students can study 
them in the usual way if they have not already learned them 
as part of their USMES activities. 

' > n 



A. Real Problem Solving and USMES 
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Real Problem Solving 
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If life were of such a constant nature that 
there were: only a few chores to do and they^were 
done over and ovet* in exactly the same way, the 
case for knowing how to solve problems would not 
be so compelling. All one would have to do would 
be to learn how to do the few jobs at the outset. 
From then on he could rely on memory and habit. 
Fortunately — or unfortunately depending upon one's 
point of view—life is not simple and unchanging. 
Rather it is changing so rapidly that about all we 
can predict is that things will be different in the 
future. In such a world the ability to adjust and 
to solve one's problems is of paramount importance.* 

USMES is based on. the beliefs that real pi^oblem solving 
is an important skill to be learned ,and that many math, 
science, social science,' and language arts skills may be 
learned more quickly and easily within the context of stu- 
dent investigations of real problems. Real problem solving, 
as exemplified by USMES, implies a style of education which 
involves, f tudents in investigating and solving real problems. 
It provides the bridge between the abstractions of the 
school curriculum and the world of the student. Each USMES 
unit presents a problem in the form of a challenge that is 
interesting to cli^ildren because it is ^ both real and prac- 
tical. The problem isireal in several respects: (1) the 
problem applies to some aspect of student life in the school 
or community, (2) a solution is needed and not presently 
known, at least for the particular case in question, (3) the 
students must consider the entire situation with all the 
accompanying variables and complexities, and (4) the problem 
is such that the work done by the students can lead to sottre , 
improvement in the situation. This expectation of useful 
accomplishment provides the motivation for children to carry 
out the comprehensive 'investigations needed to find some 
solution to the challenge. 

The level at which the children approach the problems, 
the investigations that they carry outj and the solutions 

*Kenneth B. Henderson and Robert E. Pingry, "Problem-Solving 
in Mathematics," in The Learning of Mathematics: its Theory 
and Practice, Twenty-first Yearbook of the National Council 
of Teachers of Mathematics (Washington, D.C.: The Council, 
1953), p. 233. • . • 



that they devise may vary according to the age and ability 
of the children. However, re*! problem, solving involves 
them, at some level, in all aspects of the problem solving 
process: definition of the problem; determination of the 
important factors in the problem; observation; measurement; 
collection of data; analysis of the data using graphs, 
^arts, statistics, or whatever means the students can find; 
discussion; formulation and trial of suggested solutions; 
"clarification of values; decision making; and co^mmunicatipns 
c^jc findings to others. In addition, students become more 
Inquisitive, more cooperative in working with others, more 
critical in their thinking, more self-reliant, and more in- 
terested in helping to improve social conditions. 

\To learn the process of real problem solving, the stu- 
dents must encounter, formulate, and find some solution to 
complete and realistic problems. The students themselves, 
not the teacher, must analyze the problem, chooSe the vari- 
ables that^^ should be investigated, search out the facts, and 
judge the correctness of their hypotheses and conclusions. 
In real problem- solving activities, the teacher acts as a 
coordinator and collaborator, not an authoritative answei^ 
giver. 

The problem is first reworded by students' in specific 
terms that apply to their school or community, and the 
various aspects of the problem are discussed by the class. 
The students then suggest approaches to the problem and set 
priorities for the investigations they plan to carry out. 
A typical USMES class consists of several groups working on 
different aspects of the problem. As the groups report 
periodically to the cV&ss on their progress, new directions 
are identified and new task forces are formed as needed. 
Thus, work on an USMES challenge provides students with a 
"discovery-learning" or "action-oriented" experience: 

Real problem solving does not rely solely on the 
discovery-learning concept. In the real world people have . 
access to' certain facts and techniques when they recognize ' 
the need for them^ The same should be true in the classroom. 
When the students find that certain facts and skills are 
necessary for continuing their investigation, they learn 
willingly and quickly in a more directed way to acquire 
these facts and skills • Consequently, the students Should 
have available different resources that .they may use as 
they recognise the need for them, but th'ey should still be 
left with a wide scope to explore their own id^ats and 
methods. 



Certain information on specific skills is provided by the 
sets of USMES "How To" Cards.- The students are referred 
only to the set for which they have clearly identified a 
need and only when they are unable to proceed on their own. 
Each "How To" Cards title clearly indicates the skill in-, 
volved — "How to Use a Stopwatch," "How to Make a Bar Graph 
Picture of Your llata," etc. (A complete list of the "How 
To" Cards cah be found in Chapter IX of the USMES Guide.) 

Another resource provided by USMES is the Design Lab or 
its classroom equivalent. The Design Lab provides a cen- 
tral location for tools and materials where devices may be 
constructed and tested without appreciably disrupting other 
classroom activities. Ideally, it is a separate room with • 
space for all necessary supplies and equipment and work 
space for the children. However, it may be as small as a 
comer of fhe classroom and may contain only a few tools and 
supplies. Since the benefits of ^ real problem ^solving can be 
obtained by the students only if ^ they have a means to fol- 
low up their ideas, the availability of a Design Lab can be 
a very important asset. 

Optimally, the operation of the school's Design Lab 
should be such ^ as to make it available to the students when- 
ever they need it. It should be as free as possible from 
set scheduling or programming. The students use the Design 
Lab to try out their own ideas and/or to design, construct, 
te«t, and improve many devices initiated by their responses 
to the iTSMES challenges. ^ While this optimum operation of 
the Design Lab may not always be possible due to various 
limitations, "hands-on" activities may take place in the 
classroom even though a Design Lab may not be available. 
(A detailed discussion of the Design Lab can be found in 
Chapter VI of the USMES Guide, while a complete li^t of "How 
To" Cards covering such Design Lab skills as sawing, gluing, 
nailing, soldering, is contained in Chapter IX.) 

Work on all USMES challenges is not only sufficiently 
complex to require the collaboration of the whole class but 
also diverse enough to enable each student to contribute 
according to his/her interest and ability. However, it 
should be noted that if fewer than ten to twelve students 
from the class are carrying out the investigation of a unit 
challenge, the extent of their .discovery and learning can be 
expected to be less than if more members of the class are 
involved. While it is possible for a class to work on two 
related units at the same tirne^ in many classes the students 
progress better with just one. 

The amount of time spent each week working on an USMES 
challenge is crucial to a successful resolution of the 



problem. Each challenge ils designed so that the various 
Investigations will take from thirty to forty-five hours, 
depending on the age of the children, before some solution 
to the problem Is found and some action Is taken on the 
results of the Investigations. Unless sessions are held at 
least two or three times a week. It Is difficult for the 
children to maintain their Interest and momentum and to be- 
com%||lnvolved Intensively with the challenge. The length of 
each session depends upon the age level of the children and 
the nature of the challenge. For example, children in the 
primary grades may proceed better by working on the challenge 
more frequently for shorter pferlods of time, perhaps fifteen 
to. twenty minutes, while older children may proceed better 
by working less frequently ^or much longer periods of time. 

Student interest and the overall accomplishments of the 
class in finding and implementing solutions to the challenge 
indicate when the class's general participation in unit 
activities should end. ^Premature discontinuance of work • 
on a specif.ic challenge is often due more to waning interest 
on the part of the teacher than to that of the students.) \^ 
,However, some students may continue work op a voluntary 
^basis on one problem, while the others begin to "identify 

possible approaches to another UShCS chalj.enge. 

/ 

Although individual (or group) discovery and student 
initiation of investigations is the process in USMES units, 
this does not imply the constant encouragement of random 
activity. Random activity has an: important place in 
children's learning, and opportunities for it should be 
made available at various times. During USMES' activities, 
however, it is beli^ed that children learn to solve real 
. problems only whin their efforts are focused on finding 
some solution to tlie'^resr'"^ami. practical problem presented 
in the USMES challenge. It ftas been found that students 
are. motivated to overcome man/ difficulties and frustrations 
in their efforts :o achieve the goal of effecting some 



change or at leas 



of providing some useful information to 



others. Because the children '^commitment to finding a 
solution to the challenge is one^Tjf^the keys to successful 
USMES work, it is extremely Important that the challenge be 
lntt;oduced so that it* is accepted by the class as an im- 
portant problem to which they are willing to devote a con- 
siderable amount of time. 

Tlie challenge' not only motivate^ the children by stating 
the^ problem but also provides them with, a criterion for 
judging*' t'helr results • This criterion — if it works, it's 
right (or if it helps us find an answer to our problem, it's 



a good thing to do) — gives the children's ideas and results 
a meaning within tha context of their goal. Many teachers 
have found this concept to be a valuable strategy that not 
only allows the teacher to respond positively to all of the 
children's ideas but also helps the children themselves to 
judge the value of their efforts. 

With all of the above in mind, it can be said that the 
teacher's responsibility in the USMES strategy for open 
classrodm activities is as follows: 

1. Introduce the challenge in a meaningful way 
that not only allows the children to relate 
it to their particular situation but also 
opens up. various avenues of approach. ^ 

2. Act as a coordinator and collaborator. Assist, 
not direct, individuals or groups of students 
as they investigate different aspects of the 
problem. 

3. Hold USMES sessions at least two or three times 
a week s'o that the children have a^ chance to be- 
come involved in the challenge and carry out 
comprehensive investigations. 

4. Provide the tools and supplies necessary for 
initial hands-on work in the classroom or make 
arrangements for the children to work in the 
Design Lab. ^ 

5. Be patient in letting the children make their 
own mistakes and find thei'" own way. Offer 
assistance or point out sources of help for 
specific information (such as the "How To" 
Cards) only when the children become frustrated 
in their approach to thjk problem. Conduct 
skill sessions as necessary. 

6. Provide frequent opportunities for group reports 
and student exchanges of ideas in class dis- 
cussions. In mbst cases, students will, by 
their own critical examinat;lon of the procedures 
they have used, improve or set new directions 

in their investigations; 



7. If necessary, ask appropriate questions to stim- 
ulate the students* thinking so that they will 
make more extensive and comprehensive Investiga- 
tions or analyses bftheir data. . ' 

8» Make sure that a sufficient number of students 
(usually ten' to twelve) are working on the 
challenge so that activities do not become 
fragmented or stall. 

Student success in USMES unit activities is indicated by 
the progress, they make in finding some solution to the 
challenge, not by following a particular line of investiga- 
tion nor by obtaining specified results. The teacher's 
role in the USME& strategy is to provide a plassroom at- 
mosphere in .which all students can, in their own way, 
search out some solution to the challenge.^ 

Today many leading educators feel that real problem 
solving^ (under different names) is an important skill to 
be learned* In this mode of learning particular emphasis 
is placed on developing skills to deal with real problems 
rather than the skills needed to obtain "correct/' answers 
to contrived problems. Because of this and because of the 
interdisciplinary nature of both the problems and the re- 
sultant investigations-, USfeS is ideal for use as an impor- ^ 
tant part of the elementary school program. Much of che 
time normally spent in the class on the traditional ap- 
pr aches to math, science, social science, and ^language 
arts skills can be safely assigned to USMES activities* In 
fact, as much as one-fourth to one-third of the total school 
program might be allotted to work on USMES challenges. 
Teachers who'Tiave worked with USMES for»several years have 
each succeeding year successfully assigned to USMES activ- 
ities the learning of a greater number rf traditional 
skills* In addition, reports have indicated that students 
, retain for a long time the skills and concepts learned and 
practiced dtiring USMES activities. Therefore, the time 
normally spent in reinforcing required skills can be greatly 
reduced if these skills are learned and pra*cticed in the 
context of real problem solving. 

Because real problem-solving activities cannot ^possibly 
cover all the skills and concepts in the piajor subject 
areas, other curricula as well as other learning modes 
(such as "lecture method," "individual study topics," or 
programmed Instruction) need to be used in conjunction with 
USMES in an optimal education program* However, the other 



instruction' will be enhanced by the skills, motivation, \and 
understanding provided by real problem solving, and, in 
some cases, work on an USMES challenge provides the context 
within which the skills and concepts of the major subject 
areas find application. 

In order for real problem solving taught by USMES to have 
an optimal value in the school program, class time should be 
apportioned with reason and forethought, and the sequence 
of challenges investigated by students during their years in 
elementary school should involve them in a; variety of skills 
and processes. Because all activities are initiated by stu- 
dents in response to the challenge, it is impossible to 
state unequivocally which activities will take place. How- 
ever, it is possible to use the documentation of activities 
that have taken place in USMES trial classes to schedule in- 
struction on the specific skills and processes required by 
the school system. Teachers can postpone the traditional 
way of teaching the skills that might come up in work on an 
USMES challenge until later in the year. At that time stu- 
dents can learn the required skills in the usual way if they 
have not already learned them during their USMES activities. 

These basic skills, processes, and areas of study are 
listed in charts and lists contained in each Teacher Resource 
Book. A teacher can use these charts to decide on an over- 
all allocation of class time between USMES and traditional 
learning in the major subject disciplines. Examples of in- 
dividual, skills and processes are also given so that the 
teacher can see beforehand which skills a student may en- 
counter during the course of his investigations. These 
charts and lists may be found in section E. 



As the foregoing indicates, USMES differs significantly 
from other curricula. Real problem solving develops the 
problem-solving ability of students and does it in a way 
(leaming-by-doing) that leads to a full understanding of 
the process. Because of the following differences, some 
teacher preparation is necessary. Some teachers may have 
been ;|.nt "oduced by other projects to several of the follow- 
ing new developments in education, but few teachers have 
integrated all of ^them into the new style of teaching and 
learning that real problem solving involves. 

!• New Area of Learning — Real problem solving is a 
new ar^a of learning, not just a new approach or 
a new content within an already-defined subject ' 
area. Although many subject-matter curricula 



Include something called problem solving, much of 
this problem solving Involves contrived problems 
or fragments of a whole situation and does not 
require the cognitive skills needed for the In- 
vestigation of real and practical problems. 
Learning the cognitive strategy required for real 
problem solving Is different from other kinds 
of learning. ^ ' 

Interdisciplinary Education— Real problem solv- 
ing Integrates the disciplines in a natural way; 
there Is no need to Impose a niultl-dlsc±p4lnary 
structure. Solving real and practical problems 
requires the application of skills, concepts, 
and processes from many disciplines. The number 
and range of disciplines are unrestricted and* 
the Importance of each is demonstrated in work- 
ing toward the solutiop .of practical problems. 

Student Planning— To learn the process of prob- 
lem solving, the students themselves, not the 
teacher, must analyze the problem, choose the 
variables that should be investigated, search 
out the facts, and judge the correctness of the 
hypotheses and conclusions. In real problem- 
solving activities the teacher acts ;as a, 
coordinator and collaborator, "not as an 
authoritative source of answers. 

Learning-^by-^Doing— Lear nlng-b v-do Ing , or discov- 
ery learning as it is sometimes called, comes 
about naturally in real problem solving since 
the problems tackled by each class have unique 
aspects; for example, different lunchrooms or 
pedestrian crossings have different problems 
associated with them and* consequently, unique 
solutions. The challenge, as defined in each 
situation, provides the focus for the children's 
hands-on learning experiences, such as collecting 
real data; constructing measuring Instruments, 
scale models, test equipment, etc.; trying their 
suggestfed Improvements; and (in some units) pre- - 
paring reports and presentations of their findings 
for the proper authorities. 



Learning Skills and Concepts as Needed— Skills 
and concepts are learned in real problem solving 
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as the need for them arises'in the context 
cf the work being done, rather than having a 
situation imposed by the teacher or the text- 
book being used. Teachers may direct this 
learning when the need for it arises, or stu- 
dents may search out information themselves 
from resources provided. 

6. Group Work — Progress toward a solution to a 
real problem usually requires the efforts of 
groups of students, noh just individual stu- 

- dents working alone. Although some work may 
be done individually, the total group effort 
provides good opportunities for division of 
labor and exchange of ideas among the groups 
and individuals. The grouping is flexible 
and changes in order to meet the nee^ds of the 
different stages of investigation. 

7. Studdnt Choice — Real problem solving offers 
classes the opportunity to work on problems 
that are real 'to them, not just to the adults 
who prepare the curriculum. In addition, 
students may choose to investigate particular 
aspects of the problem according to their 
interest. The variety of activities ensuing . 

" from the challenge allows each student to 

make some contribution towards the solution of 
the problem according to his or her ability and 
to learn specific skills at a time, when he or 
she is ready for that particular intellectual 
structure. 



on 



B. General Papers on Weather Predictions. 



!• OVERVIEW OF ACTIVITIES - 
Challenge: 

Make your own weather predictions (for 
this afternoon, tomorrow, or a special 
occasion) • 
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Most children have been disappointed by "bad" weather: 
a Picnic cancelled because of rain, a family outing post** 
poned because of fog, etc. Such an event will serve to call 
the children's attention to the effect weather has on peo- 
ple's, lives. It is the perfect time for the Weather Pre- 
dictions challenge to be Introduced to the class. 

.Preliminary activities which might lead naturally to the 
Weather Predictions challenge include work on Play Area De- 
sign and Use, Using Free Time, or Nature Trails, During 
investigations of each of these challenges*, students may be 
faced with the problem of having their activities restrict- 
ed by inclement weather. They may want to predict the 
weather in an attempt to help them plan their activities 
and schedule. 

The simple question — **What difference does the weather 
make to you?" — posed by a teacher is the basis for a lively 
discussion. After outdoor observation, the class might dis- 
cuss the things they think make the weather. The students 
might guess what the weather will be that afternoon or the 
next day. In response to their teacher's question — "How 
will you know Which guess was right?" — the students might 
suggest that the guesses be recorded as a basis for compari- 
son. The children may then decide to work in small groups 
to investigate certain factors they think are important, 
such as cloud type, temperature, precipitation, pressure, 
wind speed or direction. The flow chart suggests some 
activities that mighty take place. Motivated by their own 
experiences and curiosity, some groups may want to construct 
simple weather instruments; these may be calibrated using 
local weather data. A few children may decide to check on 
the recotds of past wefkther and the factors present at the 
time. 

The data collection scheme should be designed by the 
children with help as needed from the teacher or from the 
"How To" Cards. Data may be represented in several ways; 
many groups may choose to construct line graphs. A wind 
direction group may make a circular scatter graph. Other 
scatter graphs may be constructed to compare the data of 
two groups. Histograms may be plotted to show the number 
of days it rained or was sunny vs. changes of pressure. 

Predictions should be correlated with observations as 
earlyjas possible in the unit. This might be brought about 
by a simple^hltllenge: — ^'What^-daJyou think the weather will 
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be for the ganve (or other event) today?" Representatign of 
data on pegboards may help the children correlate weather 
factors with the actual weather. The class may decide to 
issue short-range local weather predictions for the school • 
Some competition with other classes or schools may be 
worked out. 

As the children collect the data and make their observa- 
tions and predictions, they may see the need for more data 
or for a different type of data. Other activities may in- 
clude the comparison of the student *s measurements with the 
weather forecaster*s measurements or the introduction of 
another factor, such as high and low pressure areas, on 
which to base their predictions. Class discussions and in- 
formal discussions with other stude*^ts may provide suggest 
tions for possible improvements to their predictions and 
information necessary for documentation. 

It .is hoped that the unit might culminate in some action. 
The children might set up a weather station in school and 
post day-to-day weather predictions or wri-te up predictions 
for the school newspaper;, they might establish a service to 
make weather predictions for special events. While seeking 
different ways to publicize their predictions, the children 
might decide to investigate the challenge of Mass Commun- 
ications, 

Although many of these activities may require skills and 
concepts new to the children, th'ere is no need for prelimi- 
nary work on these skills and concepts because the children 
can learn them when the need arises. In fact, children 
learn more quickly and easily when they have a need to 
learn. Consider countings whereas children usually learn 
to count by rote, they can, through USMES gain a better 
understanding of counting by learning or practicing it with- 
in real coritexts. In working on Weather Predictions chil- 
dren also learn and practice graphing, loaasuring, working . 
with decimals, and dividing. Although dividing seems- neces- 
jsary to compare fractions or ratios, primary children can 
make comparisons graphically; sets^of data can also be com- " 
pared graphically or by subtracting medians (half-way values) , 
Furthermore instead of usifti^^div^sion to make scale drawings, 
younger children can convert, their^ measurements^ to spaces on 
graph paper. Division may be introduced during calculation 
of percentages or averages. 



CLASSROOM STRATEGY FOR WEATHER 
PREDICTIONS 



1 



The Process of Introducing the 
Challenge 
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The Weather Predictions unit is centered on a challenge — 
a statement that says, "Solve this problem." Its success or 
failure in a classroom depends largely on (1) the relevance 
of the problem for the students arid (2) the process by which 
they define ancl accept the challenge. If the children see 
the problem as a real one, they will be committed to finding 
,a solution; they will have a focus and purpose for their 
"activities. If the students do not think tba problem af- 
fects them, their attempts at finding solutions will likely 
be disjointed and cursory. 

The Weather Predictions challenge — "Make your. own weather 
predictions (for this afternoon, tomorrow, or a special oc- 
casion)" — is general enough to apply to many situations. 
Students in different classes define and reword the chal- 
lenge to fit their particular situation and thus arrive at 
a specific class challenge. For example, second- and third- 
grade students in one school were challenged to make daily 
predictions for the school. 

Given that a problem exists how can a teacher, without 
being directive, help the students identify the challenge 
that they will work on as a group? There is no set method 
because of variations among teachers., classes, and schools. 
However, USMES teachers have found that certain general tech 
niques in introducing the challenge are helpful. 

One sijch technique is to turn a discussion of sora^ recent 
event toward a related cKallenge. For example, on a^tormy 
day ,pr after a flood or hurricane, a teacher might focus a 
discussion of the weather^^ a Weather Predictions challenge 
(This may be a particularl^usef ul strategy if some class 
outing was cancelled because of the bad weather.) The chil- 
dren may be asked whether knowing ahead of time what the \^ 
weather may be would help people prepare for it. ' 



A combination second/ third-grade class began their 
investigation^ of the Weather Predictions challenge 
through a discussion of what the weather meant to 
them. Their city' had been flooded during the sum- 
mer because of heavy rains, ^ Each student related 
how tfie flood had affected him/her.' The children 
discussed the weather changes they had observed 
before the flood. 



The Weather Predictions challenge may also be Introduced 
during or after work on another USMES challenge., For ex- 
ample, children, working on the Play Area Design J and Use chal- 
lenge whose Investigations are Int^r^cupted by Inclement wea- 
ther may decide to. work on the Weather Predictions challenge. 
When children encounter a problem that leads to. a related 
USMES challenge, one group of children may begin work oa the 
second challenge yhlle the rest of the class continues with 
the first challenge. However, there should be at least ten 
to twelve students working on any one challenge; otherwise, 
the children's work may be fragmented or superficial or may 
break down completely. 

An USMES challenge may also evolve from a discussion of 
a specific topic being studied by the class. The topic it- 
self may lead directly to certain aspects of weather, and 
the challenge then puts the study of weather into the con- 
text of a, real problem. For example, children Involved in 
the sttfdy of geography of their own area may become Inter- 
.ested in predicting weather for the school or community. 

Experience in classrooms has shown that the children's 
progress on any USMES challenge may be poor because of lack 
of an initial challenge or lack of continuous focus on the 
challenge. If . the challeYige is not given at all or if it 
is given and then divide^ by the teacher into a sequence of 
activities, the work becomes purposeless in the children's 
minds. The motivation Inherent in searching for a solution 
to a real problem is missing, and the children quickly lose 
interests Work on the Weather Predictions challenge can 
easily degenerate into a study of weather (with subsequent! 
loss of Interest) unless the work is focused on first making, 
and then improving, predictions of the weather. 

f ; 

A primary teacher working on the Weather Predictions 
challenge failed to issue a challenge. Instead, the 
children investigated various elewents of the wea- 
^ther as independent areas of study, e.g., wind, rain. 
, The children weve engaged in many "hands-on" activi- 
ties, such as feeling hot and cold places, taking 
different temperature readings, blowing bubbles to 
see the direction of the wind, and using hygroscope 
cards/' yet , the Imitivities were fragmented. Each 
activity briefly gained the interest of the children 
and occasionally involved prediction, but the chil- 
dren did not develop the momentum usually attained 
when worh^is focused toward the solution of a real 
problem. ^ 
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An intermediate-grade teacher periodically issued 
what she said were class challenges but which were, 
in fact, study topics rather than real problems, 
e.g., **What is the relationship of the sun, moon, 
and tides?'' ''What makes clouds?" The children re- 
searched the questions, conducted experiments, and 
viewed films. Class attention gradually focused on 
observations. of the weather and collection of data 
on weather factors, and although construction of wea- 
ther instruments was begun, it was without a purpose. 



A third problem that has in the past blocked significant 
progress on the Weather Predictions challenge occurs when 
too much emphasis is placed on facts; that is^ exact measure 
ments, terminology, etc., and not enough emphasis is placed 
on day-to-day changes and on forecasting, based on these 
changes . 

A sixth-grade class investigating the Weather Pre- 
dictions challenge became involved in making outside 
observations, collecting data from weather instru- 
ments and newspapers, and formulating predictions. 
However, very little use was made of the weather 
patterns and trends indicated by the day-to-day 
changes in the weather contained in the data col- 
lected by the class. Thus, an important way to im- • 
prove predictions was ignored. 

i 

In summary, the Wtather Predictions challenge should 
focus on making predictions from the very beginning. Chil- 
dren should be encouraged to guess what the weather will be 
and record both their guesses and the accuracy of their 
guesses. It is only in this way, with the children keeping 
records of their early predictions and results, that the stu 
dents are able to compare later predictions with early ones, 
evaluate ,thelr efforts, and make necessary changes to im- 
prove their accuracy. 

Once a class has decided tojwork on the Weather Predic- 
tions challenge, USMES sessions should be held several times 
a week, but they need not be rigidly scheduled. When ses- 
sions are held after long intervals, students often have 
difficulty remembering exactly where they were in their 

investigations and their momentum diminishes. 

* * » 
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Initial Work on the Challenge 



Focusing on the Challenge 




Next the students usually assign priorities to the var- 
ious tasks that must be performed so that some groups do not 
become stalled on their progress because others have not com- 
pleted their tasks. The students then form groups to attack 
different aspects of the problem. For example, in one class 
students working to formulate daily weather predictions for 
the school population fonned different groups to accomplish 
this* Some students charted daily outside observations; one 
group collected data frqm commercial weather instruments; 
others designed, built, and used simple weather instruments; 
another group collected weather data from the local news- 
paper and plotted it on a large plastic map of the United 
States that they had constructed. Each aspect required com- 
prehensive investigation by both groups and individuals, and 
the work was then correlated aftd used by students to formu- 
late weather predictions. However, 'the teacher may find 
that having too many, groups of only two or three students 
attacking different aspects of the problem at the same time 
not only makes it difficult to be aware of the progress or 
problems of each group, but alsa makes it difficult for 
thorough investigations of the challenge to be performed by 
the class; the larger the number 'of groups, the smaller the 
membership of each group, thus lessening the chance for 
varied student input and interaction. As initial work is 
completed, students regroup, to investigate other parts of 
the problem. 

As a class works on a challenge, the children's attention 
should, from time to time, be refocused on that challenge so 
that they do not lose sight of their overall goal. Refocus- 
ing is particularly important with younger children because 
they have a shorter attention span. Teachers find it help- 
ful to hold periodic class discussions that include group 
reports. Such sessions help the students review what they 
have accomplished and what they still need to do in order to 
find some solutions to the problem. These discussions also 
provide an opportunity for students to participate both in 
evaluating their own work and in exchanging ideas with their 
classmates. (Anoth-er consequence of having too manj^ groups 
is that not every group can be given enough time to report 
to the class, thereby ' increasing the possibility that the 
children's efforts will overlap unnecessarily,) 



A combination class of second- and third-grade stu- 
dents met for class discussions many times during 




the course of their investigations. The teacher 
took these opportunities to re focus on the p^Qdic- 
tion aspecty of the challenge, thus insuring that 
her students' efforts were in response to the real 
problem of making a daily school-wide forecast. 



When children try to decide on solutions before collect- 
ing and analyzing enough data or encounter difficulties 
during their investigations, an USMES teacher helps out. 
Instead of giving answers or suggesting specific procedures, 
the teacher asks open-ended questions that stimulate the 
students to think more comprehensively and creatively about 
their work. For example, instead of telling students in- 
volved in a Weather Prediction investigation what informa- 
tion they will need to make their predictions, the teacher 
might ask, ""What do you think makes the weather?" or "What 
information would help you most in predicting the weather?*^ 
Examples of other nondirective, thought-provoking questions 
are given in the Teacher Resource Book. 

The teacher may also, refer students to the "How To" Cards, 
which provide information about specific skills, such as ^ 
using a stopwatch or drawing graphs. If 'many stu'dents , or 
even the entire clas's, need help in particular areas, such 
as using fractions to calibrate weather instruments or to 
make graphs, of weathjer data, the teacher sliould conduct 
skill sessions as these needs arise. (Background Papiers 
provide teachers with additiional information on specific 
problems associated .with some challenges and on general 
topics applicable to most challenges.) 

USMES teachers can also assist students by making it pos- 
sible for tliem to carry but tas^ks involving hands-on activi- 
ties. If children need to collect weather data outside of 
their classroom, the teacher can help with scheduling and 
supervision.' If the children's tasks require them to design 
and construct items, the teacher should make sUte that they 
have access to a Design Lab. 'Any collection of tools and 
materials kept ih a central location (in part of the class- 
room, on a portable cart, or in a separate room) can be 
called a Design Lab. 

Valuable a^ it is, a Design Lab is not necessary to begin 
work on an USMES challenge. The Design Lab is used only 
when needed, and this need may^ not arise during early work 
on thp challenge • To carry out construction activities* in 
schools without Design Labs, students may scrounge or borrow 
tools and supplies from parents, local businesses, or other 
members of the community. 



Fifth .graders in one class worked successfully on 
the Weather Predictions challenge without the use 
of a Design Lab. Data collection activities were 
begun iinmediately . A plastic map of the" continental 
United States on which weather daha was recorded was 
constructed. As the need for more data arose, chil- 
dren became involved in the construction of weather 
instruments in the classroom. Initial construction 
activities focused on wind^ instruments; the class-- 
room teacher supplemented the materials brought in 
by the students with supplies from the art room. A 
rain gauge, simple hair hygrometer, and a portable 
• weather station were designed and built in the 
classroom. 



Another fifth-^grade class began work on the Weather 
Predictions unit before the school's Design Lab 
opened for use. Data collection, which was begun 
immediately, showed the need for more weather in- 
struments. Students built a thermometer in the 
room. Scrounging in the community and an Open 
House for parents provided enough materials to, set 
up a mini-Design Lab in the classroom. Students 
continued to build weather instJTuments , e.g., min- 
eral oil baro^teter, anemometer, weather vane, ther- 
mometer shelter, to facilitate data collection and 
weather prediction. 

« 

The extent to which any Design Lab is used varies^ with 
different classes '^and schools because the children thera- * 
selves determine the direction of the investigations and " 
because construction activities are more likely to occur 
in some units than in others. 

Student investigations generally continue until the chil- 
dren 'have agreed upon and implemented some solution to the 
problem. One class accurately predicted the weather for 
_jrhanks giving vacation in-.splte^at-conflict-ing-^f<>rec^8t~&-&rom' 
'the weather-bureau. Other classes formed groups to make 
competitive predictions and to broadcast daily weather pre- 
dictions over the 'school's public address system. 



USE OF WEATHER PREDICTIONS IN THE Children in the primary grades may become yery involved 

PRIMARY GRADES ' in the Weather Predictions unit while working on a series 

of class challenges to predict the wea^.her for certain times 
or certain days. By examining weath. jl variables, such as 
temperature, clouds, wind, and rain, they will determine 
what information helps them most in accurately predicting 
the weather* Although their entry level to the challenge 
' and sophistication with the investigation will certainly 

be different than that of intermediate-grade children, they 
will^be able to realize both how the wei; **er affects their 
Ij . lives and how they can anticipate it, the fore making pre- 

^ ' diction useful in planning their activitie • A cancelled 

excursion or several days of indoor recess because of an 
unexpected storm may be the basis for a lively discussion 
in response to the teacher's question, "What difference does 
the weather make to you?" \^ 

Second and third graders react enthusiastically to dis- 
cussions ^of their own experiences with weather and what it 
means to them* In order* to maintain the motivation and 
interest of young children, one must acknowledge the ego- 
centrism inherent in their stage of development and focus 
^ Investigations around their experiences* Past work has 

shown that this is essential to the success of the unit 
with, primary-aged children. 

Multi-sensory experiences and outside observations, when 
followed by discussions of how -each chllid feels, lead nat- 
urally to a series of class challenges — "Predict what the 
weather will be for gym today." "Will we be able to go 
outside?" Observations made by the children are recorded 
on the daily calendar which is a standard learning material 
j in many primary classes* The range of their observations 

^ is wide: some examples are sunny, rainy, darlc clouds, trees 

blowing, cold, -and warm. s 

The teacher and children may record their ongoing pre- 
dictions on a chart or in their weather books. ^ This can be 
accomplished by using s3anbols or words. A combination of 
such symbols or words recorded in individual logs is an ef- 
fective and personal way to teach them to read. Thes€^ pre- 
dictions are then compared with the actual weather by .the 

_2 children during later discussions of the weath er an d wh at 

^ it means to them. The children begin to think about ways 

^ ' ^ they can improve their predictions; for example, "Is it 

more likely to rain (or snow) wheia it. Is getting colder or 
when it is getting warmer?" "Is iS^more likely to rain when 
the wind is blowing hard or when it is calmer?" It is ad- 
/I O, vlsable for the teacher to ask questions which directly 
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pertain to the children's 'experiences and make them aware 
of some ways that the ability to predict the weather helps 
them, e.g., "How do we know whether to wear a raincoat or 
snowpant«?" '*Why does the wind make it harder at times to 
walk to school?" 

In order to collect data, the children must learn to 
read simple thennbmeters ; the task is. made easier by the 
fact that they have a reason to learn it. They might want 
to construct simple weather instruments such as wind vanes 
and rain gauges. After observing the clouds, the children 
compare clouds they have seen with pictures of clouds and 
begin to discuss what the different clouds indicate about 
the weather. The children can then make simple bar graphs 
and other simple representations of the data collected. 
This helps them to focus on the quantitative aspect of the 
data collected and relate it to the weather. For example, 
some questions raised by the class are "How much colder was 
it yesterday than it is today, and how does that affect the 
clothing we are wearing?" "How much rain fell last week as 
compared with the amount that fell this week?" "Did we, 
spend more days outside last. week or this week?" 

As these activities continue, the children's own weather^ 
logs or class log may show improvement in their predictions. 
They can tally the number. of right and wrong predictions 
made ^nd consider why one forecast was more accurate than 
another. The discussion^ may center on the kinds of informa- 
tion which were collected in their correct predictions, and 
a pattern may begin to emerge. J 

USMES' goal of imparting to children the power 6f using 
•concrete investigations as* the basis for decision making 
can be realized in the primary grades. The interdiscipli- 
rfary nature of USMES activities is especially helpful in the 
development of the "whole" child. Pursuit of solutions to 
the class challenge involve language arts, mathematics and 
science activities. The children are now ready to use their 
knowledge of weather predictions to help them schedule other 
class trips, predict the weather for recess or lunch time, _ 
or predict the weather for a holiday weekend. ^ 



The following flow chart presents some of the student 
activities — discussions, observations, calculations, £pon- 
structions — that may occur during work on the J^eather Pre- 
dictions challenge. Because each class will choose its own 



approach to the challenge, the sequences of events given " 
here represent only a few of the many possible variations* 
Furthermore, no one class^ Is expected to undertake all the 
activities lasted • 

The flow chart Xs not a lesson plan and should not be ^ 
used as one* Instead it illustrates how comprehensive in- 
vestigations evolve from the students | discussion of a prob- 
lem* 



^Measuring wind direction. ' 
Florence Duncan, Grade 6. 
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Challenge t Make your own weather predictions (for this afternoon, tomorrow, or a special occasion) . 



Optional \ 

Pre'liminary 

Activities: 



USMES Units: • Growing Plants 

• Nature Trails 

• Play Area Design and Use 



Study of geography 



Possible 

Student 

Activities: 



Study of weather. 



Class Discussion ; What difference does the weather make to you? What 
are the different types of weather? Would knowing ahead of time what the 
weather will be help people? 



I 



Observation of weather on a particular day« 



Class Discussion ; Report on observations, e.g., "sky was cloudy, It was 



dark." Directions to watch for weather changes. 



Simple predictions and verification; 
guessing, persistence,' trends, 
partner's Almanac, folklore. 



T 



Dally observations and fo^recafits. 
Chart of observations: notation 
of changes. 



T 



TV^'or newspaper forecasts, 



Class Discussion: Review of observations and types of weather. 



Information needed for predictions. Identification of variables. 



Precipitation : Con- 
struction of rain 
gauge. Collection 
of newspaper data. 



Clouds: Type and direc- 
tion. Weather .associated 
with different types. 



J. 



Temperature : Use 
of thermometer. 



Wind Speed and Direction: 
Construction of wind vane. 
Observation of weather 
from various directions. 
Beaufort scale of wind 
speed. 



Representation of 
data on charts. 



Representation of data on 
circular scatter graphs. 



Barometric pressure: 
Construction of simple 
barometer. Collection 
of newspaper data. 



Relative humidity: 
Construction of 
psychrometer, hygrom- 
eter. Collection of 
newspaper data. 



Representation pf data 
^ on line- graphs, bar 
graphs. 
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Class Discussion ; Review of successes In dally forecasts « Conclusions 
drawn from data, graphs, j^aps« Correlation of data; suggesting kost 
useful information. 



Data from own 
Instruments. 



Data from commercial 
Instrumrats. 



Data from news* 
paper or TV. 



Graphic representation of changes 
? In variables; correlation of changes, ^ 



Use of weather map to 
obtain and present data, 



Competitive forecasting and verlf lcatl9n: ^ 
half -day, one-day, and two-<lay periods. 



Collection and use 
of climatology 
data. 



Forecasting far school; compilation of local data for future use* 



Optional 

Follow^Up 

Activities: 



Study of storms; 
causes and movement 



Climatology 
studies! 



USMES Units i # Play Area Design and Use 

# Nature T^rails 

• Growing Plants 




0[. 
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A COMPOSITE LOG* 



This hypothetical account of an 
intermediate'-level class describes 
many of the activities and discus^ 
sions mentioned in the flow chart. 
The composite log shows only one 
of the many progressions of events 
that might develop as a class in^ 
vestigates the Weather Predictions 
^ challenge^. Documented events 
from actual classes are italicized 
and set apart from the ^ext. 
Weather data used is' that for the 
Boston, Massachusetts area. 



"I*m going to get soaked going home," mbans one student 
watching the rain pour'onty the playground. "I didn't know 
it was going to rain, and I didn't bring a rain jacket." 

"Maybe itr will stop soon,** replies a classmate. 

"I hope so!" 

Hearing this exchange, the teacher asks the class, "What 
difference does the weather make to you?"' Some children 
reply that someone has to come and pick them up on rainy 
days and that they cannot go outside to play. On sunny 
days they have fun walking to school and playing outside 
during recess and lunch periods. Their opinions are listed 
on the board in columns labeled "good weather" and "bad 
weatherj^--^e list is expanded when the teacher asks what 
difference weather makes to other people. 

The teacher next asks whether knowing ahead of time what 
the weather might be would help people. The children's 
answers vary and include the fact that forecasts are often 
wrong* The class lists different types of weather: rainy, 
sunny, ,windy, foggy, snowy, cold, hot, sandstormy, etc. 

The teacher then takes the class outside to observe 
everything they can about the weather on that day. When . 
they come in again, the children discuss what they saw. 
Their comments vary: "It was raining." "It was dark." 
"The sky was cloudy." 

A sixth-^grade class in Monterey, California, listed 
the following observations about the weather after 
observing outdoors: warm, windy, not too hot, 
breezy, trees moving, some clouds very high, clouds 
were moving, moving to the north (teacher notes 
they were actually moving to the east), weather 
is "green." Two days later the children listed 
observations as follows: heat, clouds, wind, haze, 
blue sky, cold, green, sun, clouds moving, wind 
from the southwest, wind gusty, and wind breezy. 
(See log by Gary Childs.) 

A fourth/ f if th/sixth'-grade class in Lansing, 
Michigan, responded in many .different ways to the 
questions, "How does daily weather affect us?" 
"Why do w^ listen to the weather forecast. on TV 
or radio?" Their answers were as follows: 

^ 

^Written by USMES staff. r:-^ 



Figure B5-1 
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!• People who are travelling want to 

know what the weather is going to be. 

2, So we know what clothes to wear, 

3* To plan a camping trip, baseball or 

football game, a picnic. ; ^ , • 

4,» For safety — floods, tornadoes* * 

■■I . ■ ^ ' 

The childrei^ then listed rain, srpw, sleet, hail,' 
. floods, sunny, qold, clouds, fog, tornadoes, 
'typhoons, hurricanes, ^nd windy as types Of ' 
weather. At th^ next^ session, they grouped the 
abovs'-listed types of weather iiito four categories: 
water, air, wind, and clouds* (From log Jbi) 
Bonnie Rollenhagen. ) 

As the session draws to a closer the teacher asks them to 
guess what the weather will be for the next day. Most of 
the students agree that it will be rainy, but some say it 
wjLll be warm and others say it will be cool. One girl says 
she thinks it will be clearing because it isn't raining as 
hard as it was in the morning. 

The next morning brings a light rain but by midmorning 
the skies begin to clear, A discussion ensues centered on 
the question of who was right, , They decide that everyone 
was right in this instance but that in future predictions 
they will have to be more specific with regard to rainfall, 

"If you say it's going to be fair, and it rains, then 
your prediction is, wrong," states one boy, 

"But what Uf it's only a brief shower?" another child 
asks, ' ' 

"People would still get wet," he replies. The children 
then decide to limit their predictions to temperature, 
fain/no rain, and cloudy/partly cloudy/sufmy . 

"How will we know who's right and who's wrong^?" one girl 
asks. In response,, another girl suggests that they record 
their .guesses in special' weather log booklets. The class 
enthusiastically agrees with this idea. They decide to 
start with four columns on each page'trf record the data, 
their prediction for that data; their crl^ervationsiof the 
weather on that data, and" whether the preS^ction was right, ^ 
(See Figure B5-1), One boy also suggests that they make 
their observations and predictions in the morning around 
9:00 A,M, , ' , ^ 

• / Second graders in Plainfield, New Jersey, each \ 
V had a weather book as p^t of^ their invetttiga-- ^ 

tion of the Weather Predictions challenge. In . 



the hook the children recorded new wea^ther-^related 
vocabulary along with their meanings, sketches 
of weather instruments, and their* weather pre- 
dictions. Temperature readings were also charted 
individually in the books as well as on a class 
chart, and the children calculated average temper- 
atures* (See log by Judith Gray.) 

Each morning for the next two weeks the class gqes out- 
side for a short time to observe the weather. Upon their 
return to the room, the students form groups to guess what 
the next .lay^s weather will be. This is then written in 
the proper column for the next day in their weather book- 
let. To measure the outside temperature, one child suggests 
taking the classroom thermometer outside. 

Sixth-grade students in Charleston, South 
Carolina, began their investigation of the 
Weather Predictions unit by doing some '^pre-^ 
liminary" work on learning about different 
weather variables* Soon challenged to predict 
the weather, they first predicted the high 
temperature range for the day* As their con- 
fidence grew, this changed to the exact high 
temperature* 'Simultaneously , groups formed 
to collect data on different weather variables 
using homemade and commercial instruments, and 
the data was charted as it was collected* They 
^ were elated when their first public weather 
prediction for the October PTA meeting was 
correct. (From log by Mary Ellen Warner.) 

, Fourth igraders in Iowa City, ,Iowa, focused on 
predicting the weather for their schoolmates 
early in their investiifations * Everyone agreed 
tj^at the class needed a system for recording the 

^ weather information they obtained* One child 
prepared a /::hart on which to record their data* 
The phildren selected the following variables to 
follow: temperature, humidity, cloud^cover, and 
wind speed and direction* The class met at the 
end of each day, read the weather information that 
had been recorded earlier on the chart, and formu- 
lated a weather prediction for after school* Stu- 
dents went to other classes and shared their pre- 
diction with^ schoolmates in a way most comfortable 
for them — spoken^ or written. (From log by Florence 
Duncan*) ' . C:**- 



Sometime during the third week, the teacher reviews 
th^ir original lists of what difference weather makes to 
people and asks the children how accurate their forecasts, 
have been and whether they think they can improve the ac- 
curacy of their predictions of what the weather will be 
like the next day. The children examine their weather logs 
to calculate the accuracy of their predictions. They com- 
pare the percentages of correct forecasts and find that 
two groups have a record of 70.X, one has a record of 60%, 
and two have a record of -50%. \ 

The teacher theii asks the children whether any weather 
characteristics seem to change when the weather changes. 
The children quickly ^ee that it changed from partly cloudy 
to cloudy before it rained and that the wind changed dir- ^ 
ection^ as it cleared. Other characteristics such as tem- 
perature have not changed so consistently. Another student 
mentions that the clouds on different days haven't looked 
the same. She reports that a book she found in the library 
shows many different types of clouds and gives the types of 
weather that usually come with each type of cloud. She 
suggests adding cloud type to the list. The teacher asks 
the children to listen Co weather forecasts that .ei/ening 
on TV or radio or to read them in the newspapers to see 
whether the forecaster talks about anything they don't have 
on their charts. 

Next day, after reviewing the previous day's list of ^ 
changes in weather characteristics, the teache^r asks the 
children whether anything should be added. One child says 
that; they should add "pressure" because it was on the TV 
but that he doesn't know what it is. The teacher tells 
them that pressure is related to wind and asks them if they 
can think of a way to make a wind in the room. The children 
decide that there must be an excess of air in one spot and a 
lack of air in an adjacent spot in order for the wind to 
blow. The teacher then explains that 'the amount of air in 
(or over) a certain spot causes what is .called air pressure 
on that spot. If there is a lot of air over a place, the 
pressure is high; if there isn't as much air, then the pres- 
sure is lower. The teacher then adds that the air pressure 
can be measured'.*^ 

As the teacher is adding pressure to the list of charac- 

*The explanation of pressure can be made more elaborate with 
older children. The standard "crushed" can experiment is a 
good one, but a complete explanation is a bit complicated. 
To initiate another, perhaps simpler, experiment, the chil- 
dren could be asked to figure out how they get milk to go 
up a straw or how to get liquid into a medicine dropper. — E! 
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teristics to be watched,^ one boy suggests that they add two 
more columns to their weather booklets, one for* the TV, 
newspaper, or radio forecast and one for whether it was 
right* The class agrees that this will be a further check 
on the accuracy of their predictions. 

Children in the Iowa City class checked the 
accuracy of their weather pr^edictions daily. 
'After the class formulated their afterschool 
forecast based on data they had collected, 
other students called the local r^dio station, , 
asked for the station's forecast and compared 
it with their own. (From log by Florence Duncan*) 

The teacher then asks the childreri whether they think 
they can forecast the weather more accurately by using one 
or more of the characteristics they have listed* She also 
asks how they can make their observations more accurate 
and what characteristics can be measured. Groups are formed 
to discuss the problems involved with each characteristic: 
wind direction, cloud types, temperature, and pressure* 
Some groups decide to construct crude instruments* Some 
of the ideas for the instruments come from the students, 
other ideas come from library books or the ''How To" Cards* 

The students in Plainfield became inteiested in 
building an anemometer* They listed the materials 
they would need, gathered them, and built an ane^- 
mometer with a minimum amount of teacher input* 
They also constructed a simple rain gauge and con^' 
struction paper ^thermometers that helped them to 
understand- and to learn how to read their commer-- 
cial outdoor thermometers. (See log by Judith Cray.) 

Groups of children in the Monterey class spent many 
periods in the Design Lab constructing measuring 
instruments. The Temperature Group started taking 
data with commercial thermometers (both centigrade 
arid Fahrenheit) but then constructed several 
colored water thermometers in the lab. The Pres- 
sure Group constructed coffee can and mineral oil 
barometers, with varying degrees of success.. Vari" 
ous types of hair hygrometers were tried by the 
Humidity Group, while the Wind^ Group made a number, 
of successful improvements to their wind vane and 
anemometer before working instruments were achieved. 
Rain gauges were also constructed. The Cloud 
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, Group made daily visual' observations of clouds and 
^Iso constructed a device that formed a cloud in a 
bottle. (See log by Gary Ctdlds.) 

While working on their Instruments » the class continues 
their observations and decides that they need to keep a 
large chart on the wall to display the measurements they 
plan to take* Each day the groups (Wind Direction, Cloud 
Type, Pressure, Temperature) will measure 'their character- 
istics and record them on the chart • When one boy points 
out i:hat they haven't said anything about ralji or snow, the 
Cloud Type Group offers to construct a simple rain gauge* 
Until they finish It, trey decide to use rainfall measure- 
ments given In the newspaper* They agree that they need 
six columns, one for the date and five for recording the 
measurements* Their chart looks like the one. In Figure 
B5-2* (They still keep a record of their predictions, the 
TV prediction,, and the actual weather In their weather^ 
logs*) • 

After a f6w days work^ the various groups making In- 
struments report to the class* * They explain the Instru- 
ments, Including their good polnps and the difficulties en- 
'countered during construction, while students in other 
groups make suggestions for improvements of the instruments* 

The Temperature Group reports that, although constructing 
a thermometer is possible and is interesting, the commercial 
^ ones dre so inexpensive and so much more accurate that they 
intend to use a commercial thermometer* The Wind Direction 
Group displays the wind vane they have built, and the Cloud 
Type Group shows J:he class their rain gauge* 

The Pressure Group, notes the difficulties that they have 
encountered while constructing a mineral oil barometer* 
They report that they can't get the mineral oil inta the 
tube and that they can't get a proper seal around the stop- 
per* (See Figure B5-3 for a sketch of their barometer*) 
Someone suggests they use a rubber stopper for a seal, 
which they iagree to try* 

The students agree that each group should start collect- 
ing data to add to the class chart of weather measurements 
each d^y* The teacher also asks the groups to think about 
ways to show their data* 

The groups work for several weeks collecting data to ^ 
record on their chart (see Figure B5-4) and improving their 
instruments* The Temperature Group is now using the aver- 
age reading from several thermometers to record the outside 
temperature* • On their first day they report their readings* 

"I got 60°," says one boy* . • 




*^ 1^ 4< »# I? T< ir v» 

Figure B5-5 



/ 



"That's wrong," says a girl, "my thermometer read 16° !" 
They soon discover that two of their thermometers are centi- 
grade and two are Fahrenheit. Although they find a formula 
relating the. two scales in a book, they feel that is too 
cumbersome to use every day. 

"Why don't you make a graph that converts one reading to 
the other," suggests the teacher, directing them to the 
"How To" Cards on conversion graphs. From their book the 
students find that 0°C » 32^7. and that 20°C = GS^F. ; these 
two points are enough to construct the conversion graph 
shown in Figure B5-5. To gain further experience with the 
metric system, the. students decide to record temperatures 
in degrees centigrade. 

The Pressure Group puts the finishing touches on their 
barometer. To get the mineral oil into the tube, they have 
used a hair dryer to heat the inside of the vacuum bottle. 
Immediately inverting the apparatus with the tube in the 
mineral oil, they find that the oil rises slowly ,in the 
tube as the inside of the vacuum bottle cools. 

While finishing their barometer, they take readings with 
an aneroid barometer that one student has brought from home, 
and they record this data on the chart and in their weather 
logs. When comparing these readings to the changes in ;their 
homemade barometer, they find some discrepancies. One stu- 
dent notices that when their homemade barometer is placed - 
in the sun, the pressure seems to fall, but when it is 
moved to a cool spot, the pressure seems to rise. They con- 
clude that the temperature is affecting their barometer, 
too, and they decide to keep it in a closet in the room,^ 
away from any source of heat (radiators, sun) and out of* 
drafts. This, they feel, should^make the pressure readings 
fairly consistent. 

One group of fifth graders in an Arlington, 
Massachusetts, class had difficulty in construct- 
ing their mineral oil barometer. After several 
attempts they were^able to seal it using a 
rubber stopper instead of 'a cork stopper, and 
they succeeded in getting the mineral oil to 
go into the tube by warming, the inside with 
\ warm water. After placing it to avoid temper- 
ature effects, they were' able to record changes 
in barometric pressure with reasonable accuracy. 
(From log by Minette Jeske.) 

To display their data to the rest of the class, they 
decide to plot the barometric pressure on a pegboard graph. 
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This they construct by putting a Vertical scale (the rows 
of holes marked in inches of merctiry) for pressu^ on the 
left and a scale (the columns of holes marked in days of 
th^ month) for time on the bottoml Each ppint/ is plotted 
byj placing a wooden peg in the pr^oper hole tp represent the 
pressure for that day. Then theyj loop yarn^ around the pegs 
across tlie* board to make a line chart. (S^e Figure B5-6.) 

One girl mentions that the TV jf orecas^er had said that 
the pressure was falling and that rain ;^as likely. The 
Pressure group then immediately checks the class chart to 
note the days that it rained so that they can add this in- 
formation to their graph. | 

After they have indicated the rainy days by blue Tri-Wall 
squares along the bottom of their graph (see Figure B5-7), 
they notice from their ten days of observation that three 
times out of five it rained when the pressure fell and that 
two times out of three it cleared when the pressure rose. 
They are eager to report to the class that they have founds 
a way to predict the weather more accurately using data 
from their instrument. However » one member suggests they 
make a chart showing the percentages for each type of change 
because, she notes, it also rained on some days when the 
pressure had risen. ^ > 

They construct the chart shown in Figure B5-8vand show 
the class that 60% of the time it rained when the pressure 
fell and 67% of the time it cleared or was fair when the 
pressure rose. ^Since absolu^>^ccuracy doesn^t seem neces- 
sary, they feel that even their\omemade mineral oil barom- 
eter will be iiseful to show changeak4n pressure. When one 
classmate paints out that their results are based on only 
two weeks of observation and,' don't show much difference,'' 
especially/ since 40% of the time the barometer fell with 
no rainf/ll , the group agrees that more data is needed to 
increa^^ their accuracy. / 

The sixth-grade studenis in Monterey plotted the 
daily temperature readings for the month of Ja/iu-^*.„„^^^ 
/ ary on a 4' x 8* pegboard by placing red squares 
on the appropriate pegl for each day. When the 
teacher asked how thei^ could show whether it 
rained or not on a certain day, the students said 
they would use a yellow square for days it didn't 
rain. Other students^ then plotted barometric 
pressure on the pegboard placing the scale on the 
opposite side of the board from the temperature 
scale. (See log by Gary Childs.j 
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Meanwhile, the Cloud Type Group has been recording the . 
various cloud types. Their library research has shown them 
that there are mc^ny different types of ^clouds and that cer- 
tain types of clouds have certain types of weather associa- 
ted, with them. To help with forecasting, they prepare a 
large chart with the more conunon cloud types grouped ac- 
cording to the type of weather they .produce^. They also post 
a large color chart that shows each ^type of cloud in detail. 

During their investigations of the Weather 
Predictions unit, the Arlington class saw a film 
on clouds that motivated- them to make outside : 
observations of cloud types. -One student devel- 
oped a short course oh clouds that she shared with 
the class. The course included tesic information 
oh cloud formation and cloud types and the cor-- 
relation of cloud types with specific types of 
weather. (From log by Minette Jeske.) 

Having constructed a working wind vane, the Wind Direc- 
tion Group begins to tbke measurements. However, they find ^ 
that near the building, the wind direction is highly vari- 
able J and they decide to measure it on the large playing 
field away from buildings and trees. 

To plot their data on wind direction, they construct a 
circular scatter graph (see FfLgure B5-9). On a circle 
marked with compass directions they draw a symbol to repre- 
sent the type of weather that comes from that direction. 
They find that when the wind is from the northwest, the 
weather, is sunny, but when the wind is from the northeast 
or southwest, the weather is cloudy or rainy. They note 
that they need more observations to be able to determine 
percentages for accurate forecasting although one boy adds 
that his grandfather says that the weatfier is often bad 
when the wind is, from the northeast. * 

The Temperature Group has a little trouble at the start, 
obtaining somewhat high temperatures. When they explain 
their measuring procedures to the rest of the class, one ^ 
student remarks that they have been taking their measure- 
ments near the building and in the sun. The group then 
realizes that they haven't been getting a true temperature 
reading and decide to measure the temperature in the shade 
of a tree as far from the building as they can get. Even 
though they are recording the daily temperature on the class 
chart, they further decide to di'aw a line chart of the tem- 
perature, to add to it each day, aitd to keep the graph 
posted on the wall for everyone to see. (See Figure B5-10.) 



Each group (precipitation, wind speed, t\umidity, 
temperature, barometric pressure) in one tifth-- 
grade class in Eaton' Rapids , Michigan, used either 
bar graphs or line charts to show the data collected 
from their homemade instruments. At first they j 
made charts, but later, at a student's suggestion, 
they plotted the data directly on the graphs.* Each 
day one boy put white and pink arrows on a circle 
which had compa'ss directions on it. The pink arrow 
^pointed to wind -direction-^^when he left school one 
day; the white arrow showed the wind direction the 
next morning. (See log by Cathy Daane.) v 

Each group fcontinues to forecast^ the weather based on 
their own d^ta on one Wither characteristic, predicting 
temperature, rain /no ra:n, and cloudy/partly cloudy/sunny. 
A record is kept of the accuracy of the predictions. A 
few weeks later the teacher asks the children whether they 
can improve their ^forecasting accuracy by using more tfian 
one factor as a basis for their forecasts. Because each of 
the groups has been wrong in some portion of their forecast 
several times, most agree and debate which factors are the ^ 
best to use. ^ . ^ ' 

The Pressure Group reports on their data for ^tne last 
ten weeks. They note that on fifteen "^of twenty-two days, 
or 68% of the tim^, it rained when the p-:essure fell and 
that on seventeen out of twenty days, or 85% of the time, 
it was sunny or clearing vhen the pressure rose. They 
further noted that on^ those days when the pressure didn't 
change, the weather remained the same as the day before. 
The class agrees that change In pressure should* be one of 
the factors used for forecasting. 

The Wind^Direction Group, reports on their scatter graph. 
They have i(pund that most of the time the wind is from 
either the n^rthyest , west, or southwest- They note that 
801% of the time that the wind .was from the northwest, the 
weather became fair, while 54% of the time that the wind was 
from the southwest, the weather was cloudy and rainy. They 
further explain that when' the wind is easterly (anywhere 
"between northeast and southeast), the weather is cloudy 
afld rainy 80% of the time. This, they say, indicates that 
wheA the wind is from the west or northwest, the weather 
will* moat likely become or remain fair; further, when t^ 
wind is from an easterly direction, cloudy and rainy weather 
is .likely. 

*'That must be what the TV weatherman means when Me says 
'20% chance of rainM'* exclaims one child. 



Noting the similarity to the data offered by the. Pres- 
sure Group, another student remarks,* "He probably figures 
thfe pressure and. the wind direction together and has lots 
of data to work from." 

One member of the Pressure Group then notes, "Anyway, we 
can say from our -Lnformation that if the wind is from the 
east and the pressure Hrops, it almost •certainly will rain, 
and if the wind is from the northwest and. the pressure • ^ 
rises, it almost certainly will clear 

'*What about when the wind is from the southwest?" asks 
the teacher. , * . « 

The Wind Direction Group notes that 55% of the time it 
tains when -the wind is fr6m the southwest and 45% of the 
time, it is clear. "Then, we need the pressure change to 
decide what to predict," says one of the group members. 
"If the pressure is ^falling, we should predict rain, and 
if it's rising, we should predict fair weJither." 

The Temperature Group reports *that they haven^t noticed 
much correlation between ,the temperature and the type of 
weather (fair or rainy). However, they point out that the 
.two times it snowed, the temperature had .dropped* They 
feel that the temperature determines whether the precipita- 
tion will.be rain, *snow, or sleet, which is very important 
in predicting the Vdather. 

After an unusual snowfall , the Moiiterey cl^ss 
^checked their data and noted that the pressure 
had been f ailing ^foxf four days and that the 
temperature had been dropping rapidly on the day 
before. They decided that these factors and • 
knowledge' of past weather when such conditions 
were present had enabled one forecaster to pr.}- 
dict^the srxfw. (See log by Gary Childs.) 

V 

The class decides to divide into two groups—the Thunder- 
heads and the Northeasters — to compete each day in fore- 
casting the weather for tKfe, next day. The class further 
agrees that forecasts may be updated before everyone leaves 
for the day. The ThundeTl)feads plan to use barometric pres- 
sure, wind direction, temperature, and weather maps. The 
Northeasters argue that weather moves from place to place, 
and 'if they know what the weather is like before It gets to 
their location, they can forecast*" much more* accurately. 
The teacher asks how fast they think the weather moves. The 
children say they will find out by chefcking'old weather 
maps. This grou^ collects daily weathgr maps and studies 
the locations 'of the high and low pressure areas and the 



ERIC 



37 

movement: . of weather fronts. 

In the Eaton Rapids class a weather map group re- 
ported daily on conditions around the country, 
especially in Michigan. They transferred some of 
the information from the map in the local paper 
to a plastic sheet overlying a map of the U.S. 
After the presentation each day, a group of stu- 
dents wrote on the board their prediction for 
the next day ba^ed on weather map information and 
on their own data. The following day the fore- 
casting group was rated by the class on a scale 
of one to ten for accuracy. At the same time, 
-the students' forecast was compared to the local 
weather bureau forecast. (See log by Cathy Daane.) 

The competition continues for* several weeks with both 
groups preparing fairly accwrate forecasts. One day the 
Thunderheads predict that it will rain the next day, but 
the Northeasters predict only partly cloudy skies • Be- 
cause of the rain, the Tlmnderheads predict the tempera- 
ture will be 135c to 18°C, while the Northeasters predict 
it will be 18*^ to 22°C. 

When the students arrive at school the next .morning, the 
^ sky is dark and overcast; by recess time it is raining and 

the ..temperature is 16°C. "How did you know It would rain?" 
asks one boy. "We looked at th6 weather map, and the 
closest weather front was moving very slowly." 

One girl replies, "We used our cloud chart. In the 
morning we, saw. high cii^rus clouds; then lovjer clouds came 
in, and we saw a halo around the sun. Our chart shows 
this is usually followed by rain in about ten hours." The 
Northeasters later find out that the warm front on their . 
weather map began to move more rapidly and ai:rlved sooner 
than tbey had predicted. ' , * ' 

The children in the Charleston class predicted 
' the weather for Thanksgiving vacation and^had it 
^ announced on the school's public address system. 

' f * On the day the prediction was made, data was 

^ collected hourly. Their prediction was for fair 

and warm weather, whiTe the TV forecaster pre- 
' . ^ dieted rain, "^^hey held firm to, their prediction 

based on the data they collected despite pressure 
fr6m another class* The weekend weather wa^ fair 
and waiml (From log by Mary Ellen Warner.) 

C3 



The Eaton Rapids class decided to pit boys against 
girls in predicting the weather. They decided to 
forecast four items:: temperature, wind speed, 
chance of precipitation, and general conditions. 
Each group received some part of twenty points for 
each^ item, depending on the accuracy of th^ pre- 
diction. (See log by Cathy Daane,) 

The Thunderheads are declared the winners of the com- 
petition, and the teacher asks the* class whether they would 
like to post weather forecasts on a school bulletin board 
and give a forecast over the public-address system. They 
think this will be fun and decide to give a forecast in the 
morning for the afternoon and also to give one for the mxt 
morning. They agree that they should use pressure, temper- 
ature, -cloud type, wind direction, and weatfier maps in their 
forecasting and that they should predict a temperature 
range, chance of rain (as a percentage), amount of cloudi- 
ness (sunny/partly cloudy/cloudy) • 

The class divides into four groups with each group to 
be responsible for the forecast for one week at a time. 
The accuracy of each group will be tallied on a large chart 
and at the eM of the school year the group that is ahead in 
the competition will*win a prize. 

Near the end of the year thfe class discusses 'their re- 
sults. All the groups have been quite accurate in their 
forecasting. They have found that the short-range (after- 
noon) forecast is easier to make and more accurate than the 
loilger-range (next day) forecast. Further, they have found 
that they usually agree with the TV forecaster and that 
their predictions are wrong about as often as those of the 
TV forecaster. 

* 

The primary students in the Plainfield class took 
turns preparing a daily weather forecast, includ- 
ing cloud (^over, temperatiire , and wind. They then 
read the forecast over the school* s public address 
system, (See log by Judith Gray.) 

The Monterey class formed six groups to make short- 
and long'-range predictions of the weather* Each 
group submitted a prediction consisting of six 
items: chance of rain (in per cent), high and low 
temperatures, relative humidity (in per cent), 
* wind ^peed, wind direction, and' cloud cover 

(in per cent)* Each group received one to six ' 



points based on the accuracy of their predictions; 
the winning group received free ice cream at the 
end of the week. (See log by Gary Childs.) 
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• V(hat weather do you like best? / 

• What do you think the weather will ,be like tomorrow? j 

• What do you think makes the weather? / 
«. « 

• What information would help you most in predicting the 
weather? ; 

• How could^you measure. the temperature?. the amount of 
cloud^?...the wind direction?.', .the pressure of the air?... 
the/amount of water in the air? 

• How can you tell what direction the wind is coming from? 

• What 'different types of clouds have you seen? 

• What is a good way to keep a record of your data? 

• What is a good way to make a picture of your data? 

* • How can you find out if your data is correct? I 

' ^ . / 

• How does yptir temperature (cloud, wind speed, /pressure, 
humidity) data help you predict the weather? / 

/ 

• Does your temperature ox pressure (cloud or id.nd speed, etc.) 
- data help you morfe^in making gopd predictions? ^ 

• How can weather ^ps help you predict the weather?' 

• How can you use records of past weather da^ia in making 
predictions? 

if 

• Do past records of weather or present readings help you 
» more in making good predictions? How cail»,you prove it"*? 

» " * # 

• How often do you, think you can beat Mrs/ X's class In pre- 
41 "* dieting the weather? * /V » 

■ ^ ^ ' f 

^1 ^ ;7 
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!• LOG ON WEATHER PREDICTIONS 

by Judith Gray* ^, 
Stillman School, Grades 2-3 
Plalnfield, New Jersey 



(September 1973-March 1974) 



abstAct 

Thefie second- and third-^grade students began their inves'- 
_tigation_pi_i:heJleeLther^^ challenge with a class 

discussion of what weather me^ant to them. Daily weather oh-- 
servations were posted next to the monthly calendar which , 
was consulted daily. The children read newspapers to col-- \ 
iect weather data and learn about weather symbols and maps; 
many listened to the television and radio weather reports 
in the evenings. The children were challdnged to predict 
the weather for the next day. This activity continued 
throughout the school year. Predictions were verified and 
their accuracy was discussed. Temperature differences were 
often calculated in the course of class discussions; this 
helped strengthen the children' s computation skills and en-- 
couraged them to use them more. Children learned about 
simple weather instruments such as thermometers, rain 
gauges, and anemometers as thQir ihterest directed them. 
During the construction of some of the instruments and the 
use of all of them, the children learned about fractions^r 
compass directions, and the differences Jbetween the Fahren- 
heit and centigrade temperature scales. The data and back^ 
ground information they collected was represented in charts 
and murals on cloud types and temperatures. Both second and 
third graders wete^ motivated to learn about averaging while 
preparing their temperature charts. On a student' Is sugges- 
tion, daily forecasts were announced on the school's public 
address system. ' ^ * 



My class began working, on Weather Predictions by discuss- 
ing Iwhat the weather meant to them. There responses were — 



1. how it feels outside 

2. rain 
3 • wind 

4« when the sun is shining 

5* when it is cold 



\ 
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I asked the children if they thought weather was only one of 
the factors cited or if they were a combination of the 
things on their list* After a class discussion, the chil- 
dren agreed that it was all of the things mentioned. The 
students were anxious to relate their own experiences with 
the weather. Because of heavy rains, Pl^infield was flooded 
during the summer, a nd each chi ld__told how the flood af- 
fected him. The children discussed the changes they saw 
take place before the flood, e.g., how dark the sun became. 
One girl drew a picture of her experience in the flood. 

Discussions of weather and its effects on us continued 
for several sessions. I asked the children to think of 
major weather changes during the year. They cited spring, 
winter, summer, and fall. We talked about these different 
times of year and shared pictures collected QUtside of 
school. Acknowledging their need for our investigations to 
relate directly tQ them, we tallced about how .one season 
"feels different" from another. In response to a question 
I raised concerning how one keeps track of the seasons, the 
class and I discussecji the uses of a calendar. 

Because of the age of my students our preliminary efforts 
with the unit were concentrated on producing in the children 
an increased awareness of the weather. Next to the class 
calendar the children hung 9" x 12". pieces of construction 
paper; the children decided to post the day^s weather ob- 
servations on these papers. Cards were made to describe the 
weather, e.g., sunny, cloudy, rainy, windy, cold. Each day 
a different child placed cards for his/her observation on 
the wall. Outside observations and follow-up discussions 
took place several times during the day. Finally the whole 
class discussed the observations and listed them on the 
board. One day they^ included the following items: 

1. leaves changing color, falling / » 

2. sunny 

3 . windy 
, 4. cold 

'5.' feeling they •weren't dressed warmly enough 

During one class discussion when the children were asked 
to describe the day^'s feather, many said that it was "cold 
and winter" outside. One child also remarked that she 
thought it would be warmer in the afternoon.^ The child had 
no explanation for her prediction.. The rest of the class 
voted on whether it would be warmer or the same that after- 
noon. * The results of the vote were recorded: eight voted 
that it would be warmer, sixteen voted that it would remain 

hf t\ ' ' 
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the same. The class went outside after lunch and observed; 
they concluded that it felt warmer. 

The children were asked to bring in weather maps from 
the lo cal ne wspaper. We discussed the symbols on the map, 
e.g., rain, snow, showers, \tr</>l\ flurries. 

The children found the areas on the maps that indicated the 
above conditions. We located' the temperatures for New York 
City and New Jersey. We discussed the meaning of the word . 
forecast. Initially, the children thought ^that it meant the 
tempe^rature. By the end of the. class session they agreed 
that forecasts told all about the weather. A bulletin board 
display of the weather maps was put up in the room. While 
they were involved in this activity, the children realized 
that they were looking at a map of the United States; they 
^ began to talk about the locations of various places where 
they had visited or lived, and this Ifed to a discussion of * 
directions. 

Children began listening to weather reports in the even- 
ing. Most could not remember them by the time they came 
to school the next day. On one particular school day, two 
children did remember that the fore'cast was foi^^a partly 
sunny day. I asked the class how hot they thought it would 
get that day. Three^temperatures were suggested by the 
class: 49°, 70°, 82 .* We voted on the three numbers pre- 
dicted: four children predicted 49°, twelve children pre- 
dicted 70°, and seven children predicted 82°. We asked the 
• school secretary to listen to the weather report during her 
*^ lunch hour and send us. ^he information. The children were* 

very excited about involving the school secretary. The 
twelve people who voted \f or 70° were the winners. 

The class challenge ptedented to the children was, "What 
will the weather be tomorrow?" After some discussion the 
class voted: four children thought it would remain the 
same, thirteen children fdlt it would change and five chil- 
dren did not know and did hot want to vote. Two children 
a:sked if they could bring d portable radio to class so that 
the entire class could listen to the weather ^port. The 
following day the class divided into tWv") groups to listen to 
^ the 1:30 P.M. weathef reports to verify their predictions. 
The teii5)erature reading repotted was 60°. The temperature 
had dropped buX 1 1 -emained^ciloudy . I asked the children 
which of their classmates had made the correct prediction. 
One little girl answered that both groups were right; her 



*The temperatures given in the log are In Fahrenheit de- 
grees, the Fahrenheit scale being the most commonly used 
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reasoning was that although it had gotten colder, it had 
remained cloudy* We talked about how much colder it had be- 
come and how we could find out just how many degrees the 
temperature^ had dropped* Someone called out, **You subtract 
60° from 70 *" Another student said that it was 10° colder. 
I put the problem on the board: 

70°, yesterday 
- 60 today 
10° difference 

-The children were very excited when they arrived at 
school several days later* There was a very heavy rainfall 
that the children had to walk through to get to school* We 
discussed their reactions during the morning meeting* Sev- 
eral children in the class said that the amount of water in 
gutters reminded them of the flood that Flainfield had in 
August of 1973; others thought that this was silly because, 
according to their observations, it was not raining as har<l* 
One child suggested that we take a vote which led into a 
discussion of prediction and whether or not voting and pre- 
dicting were the same thing* The children decided that in 
tbi,s case they were the same* The results of the vote were 
recorded: 

8 children predicted a flood 

9 children predicted continued rain 

7 children predicted that it would stop raining 
and clear up before the school day was over* 

At the end of the day we had a class meeting to discus.9 * 
the information we had gathered during the day^ through ob- 
servation, from parents and from the radio weather report 
as told to us by another teacher* The children decided that 
they were all partly right based on the information received* 
The very heo.vy rains- in the morning had flooded the streets 
and the playgrouud; many sections of the highway were flood- 
ed and the water was moving very fast* . The class decided 
that this could be called a flood even though it did not' 
compare to the flood that occurred during the sumner* The 
group of children who predicted rain had not set a time lim-/ 
it and since it had stopped raining before school dismissal, 
the rest of the class felt that they were correct also* The 
children and I discussed the importance of giving a complete 
prediction; they learned much from this experience* 

During the morning meeting held the next day we opened 
the blinds and spent several minutes observing the weather* 



I asked the children to compare it with yesterday^ s weather. 
I listed their observations on the board: 

jL. • it- was not raining anymore 

2. cool * ' 

3. cold 

4 . sunny 

5. partly windy 
6 • muddy 

.7. damp 
^8. wet, V 
9. partly cloudy 

I discussed with them what it meant to observe and closed 
the meeting by asking them to look up the meaning of the 
words "prediction" and "observe" and record them in the 
weather books they haid begun. We met at the end of the day 
to share what we had discovered. 

During the next class session I asked the children if 
they could tell me (by guessing) what the temperature was 
outside. Three students responded immediately: 30°, 32 , 
34°. We talked about ways tl\at we could accurately deter- 
mine the temperature. Several students suggested using a 
thermometer. Discussion showecl. that most of the children 
knew what a thermometer looked like and what it did but that 
no one knew how to read one. I cai^ried out a skills session 
with the children on retading *the thermometer. First we 
reviewed how to count by twos and threes* I related this ^ 
to a thermometer by pointing out to the .children the gradua- 
tion .lines on it. Several children place^ the thermometer 
outside* and timed a twenty minute period. We brought the 
thermometer inside and a third grader read 1^: it regis- 
tered 42°. After the child read the thermometer, other 
children became extremely interested in learning about this 
weather Instrument. Many of them drew a picture of a ther- 
mometer, color-coding the different parts, in their weather 
books. One studelit's work is shown, in Figure Cl-1. 

Observation activities continued throughout the day and 
we met as a group to discuss the observations and record 
them. The students noted the following* 6bservations: 



*Some considelration should be given tQ whether the thermom- 
eter is in the shade or in direct sunlight. The children 
might discuss what effect a different location might have ^ 
on the thermometer reading. — ED. 

^/^ 
* <J 
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Figure Cl-1 
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1. It was cold, sunny, and windy. ' 

2. It snowed early in the morning, j 

3. It was 42* outside the school at 11:30 A,M, 

4. The room temperature at 11:30 A.M. was 74** i 

} 

We examined the outside temperature reading and discussed 
the freezing point. The children knew that the freezing 
point is 32*; I asked them how many degrees above freezing ' 
42** was. We put the problem on the board and determined 
that it was 10* above freezing. | 

Each child in the class made a construction pa^er model 
of a thermometer with a movable part, (See Figure Cl-20 
I felt that the children would benefit greatly fr^bm practice 
in reading different temperatures on the model and being 
able to locate other temperatures on it. The models were 
eventually mounted and displayed on a bulletin bAard, 

On the next day we began our class meeting with a weather 
observation. The consensus was that it was sunny and cold, 
I asked the children what they thought the temperature was 
outside. Their replies were 42% 30% 32% 50%' We placed 
the thermometer ofltside while we continued our discussion. 



I asked the class what they thought the temperature was in 
the classroom. Their replies ranged from 32° to 90 • One 
girl said she thought it was 74°; I asked her why she picked 
that particular number. She replied, '^Because it was 74" 
in the room yesterday and it feels the same to me/* 

I used this opportunity to explain that this was one sim- 
ple method of prediction: the use of previously collected! 
data to predict future weather. Students went outside and 
brought in the thermometer; a student read it — 49 •* Then, 
we placed the thermoiiietel\ in the room; the reading taken 



door temperature readings and compare them with the readings 
from the previous day. 

Work on tl^ Weather Predictions unit was suspended for 
several weeks because of vacations and the holiday season. 
We picked up our investigations at a class meeting where we 
discussed weather and listened to a long-playing record 
about weather called "Spare Songs," I followed the listen- 
ing activity with a discussion of what they had heard. The 
children showed a continued interest in the unit and the 
data collection we had been doing. One student read the 
morning newspaper weather report to the class. The bureau 
report indicated that we would have a cloudy, mild day with 
a chance of rain and temperatures ranging from 48° to 52 , 
Then we compared the newspaper forecast with our own^ I 
asked ray students if they knew of any way we could keep a 
record of the temperature readings collected each day to 
determine whether they fell within the predicted range of 
temperatures. Students suggested that we make a temperature 
chart, I took this opportunity to ask the children if they 
had lieard of the word average; they had not, I explained it 
to them by working with them first to find out the number of 
children in three classrooms and then to determine how many 
children would be d^n each room if they were evenly distri- 
buted* I took them through the steps involved in solving 
the^ problem: adding the number 9f students in each class- 
room together and dividing the total number of children by 
the numbet of classrooms. We discussed each stQp of the 
process. The addition involved was new to the second grader^ 
but not to the third graders; the division ,was new to all of 
the children and generated much interest. 

The children decided to take three readings a day at pre- 
determined times and average them at the end of the day, 

, 

*If the therpiometer were not read while it was still outside, 
it had a chance to warm up while it was being brought in. 
Consequently, the outside temperature might have been lower 
than 49°>-ED, ' , ^ 



after lunch was 87 . 




indoor and out- 



Figure Cl-^J 
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The three times chosen were: 9:00 A.m/ (at the beginning of 
the school day), 11:30 A.M. (at lunch time), and 2:30 P.M. 
(at the end of the school day). We prepared our chart. A 
page from one child's weather book is shown in Figure Cl-3. 
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^ The class was very excited afrbut the prospects of divid- 
ing. Temperatures were ^ead and recorcled on the chart. 
Each day the entire class, with my help, computed the aver- 
age. The second graders began to participate more as their 
confidence increased. One day we did not have enough time 
to average the temperatures as a class. I asked a third- 
grade student if he could do it for us and was pleased to * 
learn that he could. All of the students decided to' work 
har.d on improving their mathematical skills so that they, 
too, could find the average* 

A tl^rd-grade student asked if we could have a veatherroan 
and^ make a weather report over the public address system 
every morning. Tlie rest of the class eagerly agreed to par- 
ticipate. I advised the girl who had made the suggestion 'to 
speak with our principal. A meeting was arranged with the 
principal that afternoon at whicb time a student presented 
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the idea. The principal approved the idea and it was sched- 
uled for the next week. New temperature charts were made 
each week. The children demonstrated that they knew #nd 
understood how to find an average by finding the average 
temperatures for certain times during the, day in addition 
to the daily average, e.g., the 9:00 A.M. averages for the 
week) the 11:^30 A»M. averages for the week. 

At one class meeting a child shared with the class the 
information that she had been getting up every morning at 
6;30 A.M. to read her father's thermometer that was hung in 
the garage. This is but one example of the amount* of in- 
terest and involvement on the part of the students. One 
paren^ stopped in the classroom to tell me how excited her 
child' was about the unit. * ' 

The P. A. system weather reporting began. The children 
were not yet comfortable giving their own rorecast and chose, 
instead, to begin with the weather bureau, radio, or news- 
paper report. Two, as yet, unknown words came up in discus- 
sion, "fog" and "frost." The children added them to their 
weather books. Unit activities became integrated Jjito much 
of their work, and they spent an average of five to six 
hours on the unit each week. 

During one session, after we had charted the temperature 
readings, I asked the children if there were a difference 
between the meanings of the word temperature and the word 
weather; this related to an earlier discussion. One child 
responded that weather is everything. When asked tp expand 
his idea, he replied, "It is the sun, the rain, the wind, 
the heat, the cold." Another -child raised her hand and' re- 
sponded that temperature is how hot or cold it is. 

As our temperature data collection activities continued, 
I advised the children "to be sure not to Couch the bulb of 
the thermometer and the children asked why. I gave the 
thermometer to one student and asked him to touch the bulb 
while the others observed. The child noticed immediately 
that the temperature rose. The class decided that a "true" 
outside reading could not be taken if the bulb of the ther- 
mometer were adcidently touched. 

About this time, I had to fly to California; it was* my 
first flight and the children anxiously awaited my return 
so we could discuss the event! I told them that one of the 
most exciting things to me was going through the clouds. I 
asked them if they would*^ell me what they thought one would 
find .above^ the clouds. It was a very interesting discussion. 
Some 'children responded that one would find heaven and God; 
one little girl had just flown ±u from the Virgin Islands, 

On 
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Figure Cl''4 




and she said that it was sunny above the clouds. I ex- 
plained that her observation was correct. The class con- 
cluded that* clouds blocked the sun. I asked chem if they 
thought that the clouds could be of use in predicting the 
weather; they responded affirmatively. I asked them how, 
and one child said that when the clouds are very dark it 
might rain. T**e children wanted Co learn more about clouds 
and worked individually to uncover more information. Many ^ 
childreA used the library as a resource while others used 
available mateiJials in the room. Each day we discussed 
their progress. 

The children used the information they had obtained about 
clouds and made charts of blue and white construction paper 
showing the shape of different clouds and their relative 
heights. (See Figure Cl-4.) One group made a large wall 
mural showing many different cloud types with their heights. 
This was then placed up on the wall where uveryone could^ see 
it. A sketch of this chart is shown in Figure Cl-5. We 
also discussed using clouds as a source in predicting the 
weather.* 

During this time the daily weather reports continued; 
temperature readings were recorded and averaged. One stu- 
dent excitedly told me that she had learned a lot about 
clouds on her own and had just identified the type of clouds 
.in the sky. She believed that they were stratus clouds. 
The two of us went outside to look again, and she verified 
her earlier identification. I asked her to share her obser- 
vation with the rest of the class by writing what she saw 
on the bpard, anjd the class then discussed her observation. 

llie children continued to add new weather vocabulary 
words to their weatlier books as they came up in the cqntext 
of the unit. In addition to the 'class' temperature chart on 
Vhich tjhe children took turns making entries, each student 
kept a I weekly chart in his or her own weather .book. The \ 
'children continued to be very interested in averaging the j 
temperatures. We attacked the problem as a class;, even the 
second, graders began to participate in the activity\ We 
italked about the process of averaging: what is involved 
and how to remember the procedure. On occasion, the c^iil- 
dre'n were able to estimate correctly the average temperature 
withoiit doing the computation* They based their work on 
,'the temperature readings and average temperature that they 

I 

*Tht: children 'could observe the cloud types each day and 
include that observation .in their weather books along with 
the day's weather. They might later be able to associate 
certain cloud types with certain types of wealther.7-ED. 



51 



Figure Cl-5 



A ZI. 







had already calculated for' the previous day* 'The children 
enjoyed this aspect of their investiga.tions so much that 
they asked for additonal division problems, 

I received an order of ei;asable card thermometers anrl • 
distributed them to the class* We toqk the 9:00 A*M/ tem- ^ 
perature reading; it was 36 • Many had difficulty; I asked 
them if they noticed any differences between the scale on 
our. erasable thermometers and the scalie on the one we were 
Osing for outdoor readings. The majority of the students- 
said yes but were unable to identify the difference. After 
some discussion, one child was able to verbalize it. She 
said that there was a difference because the graduations on 
the erasable thermometers were by fives while they were by 
twos on the outdoor thermometer. We practiced counting by 
fives and examined the sketch I made on the board of the 
new thermometers, Tlie children were paired up (second 
graders with third graders) an^l practiced counting by twos 
and fives to 100, 

During our next session, while working on our temperature 
chart, nine children voiced their opinion that the averages 
for the last two days, should be the same. When they reexam- 
ined the data, they found that this was not. so because the 
three temperature , readings were different* We worked out 
the '•aVerage and discovered that there was a 5 difference 
between the two averages,* 

On a rainy Friday morning I introduced the children to 
r^in gauges, I showed a commercial gauge to them and asked 
^ if anyone knew whatsit was and how it was used. One child 
immediately identified it and explained its purpose to the 
class (she had s§en one before). One of the third graders 
looked up the definition of gauge and reajd it aloud—an in- 
strument for measuring, ' I asked the class if they knew of 
another way to measure .:ain. One boy suggested using a 
can and a ^uler. He" collected both materials and we placed 
them outside along with the commercial rain gauge at! 
10:50 A,M, 'The children decidecWto bring them in at 
11:30 A,M. to measure the^amount Of rainfall. The rain had 
^stopped by that time and both gauges were empty..** It b6- 
gan to rain again and both instruments were placed outside 
,in a place where they would not be moved by children or the 
wind. The children planned to check ^hem when they returned 
to school on Monday, 

*The teacher might ask for volunteers to try to make up two 
sets of temperature readings which included different ttsm- 
peratures but had the same averages ,p-ED, 

**The children might discuss why there was no water in 
' either gauge.— ED, ^ 



On Monday, the gauges were brought into class;^ I asked 
the children to record their own readings in' their weather 
books sometime during the day, and we would discuss tljetn 
the following day. , V,. 

;Tbe next day^, I asked tHem what they could tell me about 
the rainfall during the weekend.^ One girl commented that 
the rain water in the coffee can was gone, asked if the 
can had be^n overturned; all responses were negative. One 
child commented that it had disappeared. I asked the class 
what they knew about' water that disappeared like our rain 
water. When there was no response, I asked, 'Vhat happens 
to the rain puddles that appear when it rains and disappear 
afterwards?" One girl sfaid that the water evaporates, and 
this led to an intefesting^discussion of the water cycle. 
, Then, we focused our attention on the commercial rain 
gauge which still had water in it. I asked for their opin- 
ion on the amount of rain in the gauge. Almost the entire 
class said there was one inch of water ia the gauge. I 
drew a picture of the gauge on the board with the different 
graduations and the water level clearly marked. One of my 
students noticed the decimal point in front of the 1 mark 
but did not know what it-^ meant nor how to read it. 

I told the class it meant 1/10 and that that meant the 
rain gauge had collected 1/10 of an inch of rain water. 
This led into i session devoted to fractions; most of the ^ 
children had never been introduced to the concept of frac- 
tions. I aslced ten children to join me at the ftont of the 
room, I explainer! that together they were one whole. Then, 
I moved them physically to show that each person represented 
1/10 of the whole. We did this with thirds, fourths, and 
eights; the children seemed to understand. One student ob- 
served that it would have to rain a lot for us to collect 
one inch oif rain,* * 1 

A newspaper article in the local newspaper prompted me 
to ask my students if any of them had ever heard of an in-^ 
strument celled a weather vane. Several children said yjes 
and were able to describe one, I then osked if someone 
could tell me the use of a weatheip vane. One third grader 
responded thdt it was "to shew the way the wind was bl(ow- 
ing," He further explained that the arrow pointed oui the 
direction of the wind,** This led naturally to a review 

*The children might discuss the construction of the com- 
mercial rain gaiige and why the 0.1 ^nch marking was more 
than 0,1 inch from the bottom of the gauge, — ED\ 

**The children might decide to find out whether the arrow 
points to the direction toward which the wind is blowing , 
or to the direction from which the wind is blowing, — ED. 
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of compass directions. The session ended with my reading 
the newspaper article aloud to the class • There were sev- 
eral words that the children did not understand* I asked 
them to look up their meanings and' record them in their 
weather books, tn addition, I encouraged my students to 
find out everything they could about weather vanes. 

During the, next class session, one student gave his re- 
port on weather vanes. The xlass was very interested. The 
report included a referencik to the word anemometer. I asked 
the childv'en if anyone knew the difference between an ane- 
mometer and a weather vane. One of my third graders cor- 
rectly defined an anemometer as an lnst;rument_that tells you 
how fast the wind is blowing while weather vane tells' you 
the wind direction. Another student asked if wind direction 
could be included in the daily weather report. Of course I 
said yes. ^ /^*\ 

• On the following day, one of my/stu\ents wanted to find 
out the wind direction. I suggested .t)(at the entire class 
go outside to see if we could deteni^e it.^ After ten min- 
utes we returned to the room to dfscu^ what ve had seen. 
The class voted on the directioiy they thought "the wind was'' 
blowing: twelve said north, thfee said south, one said east, 
' one said west, and fi^e had no opinipn. I asked the chil- 
dren for the basis of their votes. They explained that 
their votes were based on their observations of the direc- 
tions the leaves were blowing^ the way my hair was blowing, 
.and the way the paper was btl^owing in the 'room; 

Several st^udents were, interested in building an anemome- 
ter. They listed the materials they would need, .including 
milk cartons, medicine droppers, scissors, paper clips, and 
clothes hangers. The children worked pn *thc project to- 
gether and were able to complete it with a minimum amount 
of feacher input. . ' . ' . ^ 

One day after a month of reading researched weather fore- 
casts over the public address system, I asked *a student to 
be the class weather reporter for the next day. He was 
hesitant and, when questioned, shared the reasons for his . 
hesitation with the class: he did not have a telephone on 
which hfe could call the Weather Bureau and his mother did 
not subsliribe to the daily newspaper. The class discussed 
other ways of getting weather informiitlon. Their initial • 
responses included the television, radio, newspaper, "-and 
Weather Bureau. After several more minutes, one student be- 
came very excited, and suggested that the class could predict 
the weather as we sometimes do in the room. 

Ve discussed some different ways of making predictions. 
One student suggested that if it were sunny one ddy, it 
O , would more likely be sunny the next day. Someone said,'**We 

• ; . • . 1 " ^ 
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could look at the sky/* Another child said we could look 
at the clouds • I related to them that some people predict 
rain whenever a certain part of their body hurts, e,g,, a , 
toe, hand; several students had parents who did this.^* All 
bf the children agreed' to try the^tr own predictions.. Four 
children inad)fe predictions for the following day on which the 
class voted* One student counted the number of children in 
the room and added up, the total votes to be sure that each 
child had participated. The predictionJi and votes arre 
listed below. ^ ^ ' . 

» 

Prediction Votes • 

1. windy, cold, temperature ;Ln the 30s 10 

2. cold, sunny, 40 temperature ♦ 4 , 

3. sunny, temperature in the 60s 1 

4. * sunny and^ cool . ^ 2 

The following day we verified the predictions by comparing 
them with the actual weather. The second prediction came ' 
very close; it was cold and sifnny with temperatures in the 
40s. Another prediction was made on the next day; three 
children made predictions based on outside observations as 
follows : . ' ^ / 

partly sunny, cold 
y ' 2. cold, sunny 

/ 3. cold, sunny, cloudy** 

Following this lead,* I explained to the children that 
they were going to begin group ptedictions which would be 
used in their public address system broadcast. Two groups 
of children formed; each met in a different section of the 
room to discuss the weather among themselves and formulate 
a prediction for the next 4ay. The results can be seen 
on the following page. . 



*The children might agree to ij^e the various methods to 
' predict the weather and keep records of the a,ctual weatner 
to see which' method worked best. — ED. 

**The student might be asked to explain her prediction, e.g., 
does she mean that it woald be partly sunny the whole day, 
or sunny one part of the day and^ cloudy another part of 
the day. The class could then discuss whether they were 
predicting the weather for the whole day or for a certain 
O time of day.~ED. 
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Group -A - partly sunny, cool and in the A'Os 
(based on obsfeivation). 



Group B - sunny, windy, cold and in the AOs 
- (based on observation) 



Group predictions continued to be made throughout the se-- 
infti^,§r. Thiay were verified daily* 

rhe children's interest was high throughout unit activ- 
ities. They have developed' an awareness of weather and an 
understanding, of the importance of knowing what the weather 
.will be on a given day. While working on the Weather Pre- 
dictions challenge, the children did much york on their art, 
math, science, and dictionary skills. The children really 
enjoyed the computation involved in some of their data col- 
lection activities. 



7 




LOG ON WEATHER iPREDICTIONS 

by Cathy Daane^'f 
Northwestern School, Grade 5 
Eaton Rapids, MI 
(September 1972-March 1973) 
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Students in this fifth-grade class/ were challenged early 
in the school year to predict th6 weather for their area. 
They identified specific weather \ariables that would be 
important .to watch and began data collection activities 
immediately using a variety of sources, for example, home- 
made and commercial instruments, their senses, as well as 
newspaper, TV, and radio forecasts. As the data was ac- 
cumulated it was charted, mapped, and graphed 'in a variety 
of w^ys and analyzed for weather^ patterns and trends. In 
addition to six weather topics groups, the children broke 
into small groups to predic€ the weather on a rotating 
basis. Group membership war. not static but rather changed 
as the needs and interests of the students did. Competi- 
tive predictions were instituted and the predictions were 
shared with schoolmates. The Michigan class exchanged^ 
weather and geographical information through the mail with 
another class worHiiig on the unit in California. 



Ear'"" in the school year 1 dsked my class whether they 
co^ld predict the weather. During the discussion they noted 
wind, rain, clouds, and temperature as things to watch. 
They began collecting data immediately, recording the high 
and low temperatures fo^ each day in September, By listen- 
ing to the radio and by watching the TV weather report, they 
gathered other data, including chance of raiu and the out- 
come of forecasts. It wasn^t long before they raised the 
question of why the weather forecaster was wrong so often. 

As the children began to fol^low the daily weather re- 
ports, they had questions concerning the high and low presr 
sure areas to which the weather forecaster kept referring,. 
To answer some of their questions, I brought to class a 
large piece of plastic on which one of the students drew a 
map of the continental United States. To keep track of the 
directions in /which the high and /lo\^ pressure areas were 
moving and to see what Was happ4nlng in those areas, one of 
the students each day plotted the locations of the areas,, 
and we then discussed what effects they had on Michigan, 

>E;dited^by USMES staff 
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•/he children quickly beg^n to see that air pressure had a 
/lot to db with weather conditions. 

Using a barometer and relative humidity gauge- (hygrom- 
eter) that I had bought, the students 'recorded the rise and 
fall of 'the barometric pressure and correlated it with the 
highs and lows coming into the area. Thus, the children 
became diret^tly involved in taking their own readings rather 
than ju$t recording the readings reported by the weather 
bureau.. An indoor/outdoor thermometer was installed so that 
the cliiidren could compare the temperatures and follow the , 
outside temperature changes hourly. 

During the course of their investigations, the children 
decided to begin constructing wind instruments, and we dis- 
cussed; in class what materials might be used. ^ A^ked to 
bring materials from home, the students contributed— 

' ^straws nails 
^ milk cartons foil 

spools ^ styrofoam 

pieces of wood egg cartons 

string , bottle caps 

paper tubes popsicle sticks 

screws 

I supplied the remainder o/ the needed materials from the 
art room.* The children constructed their instruments ac- 
cording to their own designs, some of which are sketched 
in Figure C2-1. 

in^he afternoon the children tested the finished con- 
strUctSns and discovered that most of the wind vanes we're 
perpendicular to the wind. They also found that there had. 
to be at least three arms on an' anemometer in order for it 
to turn. The students worked' for the next week to improve 
their instruments, some of which eventually worked quite 

' Two groups attempted to make air barometers, one of which 
wis made by heating a glass jar, quickly covering the open- 
ing with a 'balloon, and sealing it with a rubber band. The 
other was made in a similar manner, but^the jar was not 
heated. For an indicator, a straw was glued to the balloon. 
However, the balloon later ripped because it had been 
$tretche;d too much, and the children found no way to seal 
the barometer that would avoid this problem. » 
1 A few sessions later the children broke into six groups 
|fqr r-eporting the weather—barometers, temperature, rain,' 

1 . • 

I^Because of lack of space in the school a. Design Lab was 

(not available. — ED*. 



wind, weather maps, and humidity. Each group worked to 
perfect their measuring instruments and gathered data per- 
taining to their topic frop commercial instruments and from 
newspapers and TV. Most of the groups began keeping charts 
and graphs of their data, continuing this throughout the 
year; weekends were excluded for the most part. The groups 
worked regularly and simultaneously with periodic class 
sessions during which each group reported its progress and 
discussed the problems that it had encountered. In order 
to prbvide continuity, this log documents the ^tivities 
of four groups separately. 

Wind Group , . 

One group of children investigating wind built an anemom 
eter usin^^bod, nails, and the bottoms of four plastic 
cups attached to each end of two sticks. One child noted, 
"If it Ire windy, the instrument will spin. If it is not 
wihdy,ythej.nstruraent will not spin.^* 

Th/ anemometer \^as refined when the children discovered 
that/the light, plasti^c cups they had used were not heavy 
enodgh. When it was windy, the instrument spiiiPtoo; fast to 
enalle the children to count the rotations. They then re- 
dedigned the instruments using heav4.er waxed paper cups. 

/Initially, the group had decided to have each cup touch 
a ilicker so that in a specified amount of time the clicks 
colild be counted* and the wind speed determined. One stu- 
delit noted, however, "But tlien we'd havl four clicks for 
every turn. We should have only one click in every turn." 
could make one cup larger," suggested another. 

"But that would throw off the instrument. The bigger 
cup would be heavier;" replied the first student. 

"We can put stiff paper 6r something light on one dup. 
Everytime that cup goes around, we could count that click." 

Later in the session the group took the anemometer out- 
doors. Because the school had sheltered them from the^ 
wind, they went away from the school to the top of a small 
hill. When they attempted to measure the wind speed, how- 
ever, the students became somewhat confused. They thought 
th^t if the anemometer turned eleven '^times in one minute 
then che wind speed was elevfen miles per hour. I asked 
them to think about it because turns per m£nute was not the 
same as miles per hour^ 

Humidity Group 

Tlyz group working on humidity designed and constructed 
a simple but accurate hair hygrometer, shown in the sketch 
which follows: 



> 





One student explained the instrument to an IJSMES observer. 
"When it's dry, the hair contracts, pulls the fish sinker 
up, and the pointer noves up, too. When it*s humid, the 
hair stretches, the fish sinker falls, and the pointer 
nvoves towards the bottom of the scal^ " 

Rain Group 

The group measuring rainfall used a glass container to 
catch the rain. They had mi. eked it with nail polish at 
1/8", 1/4", 1/2", and 1". One member of the group was re- 
sponsible for putting the jar oiitside every afternoon and 
bringing it in every morning. 

Throughout the time spent on the Weather Predictions 
challenge, each group kept charts and graphs of their data. 
From the data in their chart (see Figure C2-2) the tempera- 
ture group made a line chart of the high and low tempera- 
tures (see Figure C2'-3) ; the two tempo.rature readings were 
differentiated by using a different color for each. The 
children made sure to take all flie readings outdoors. 

Weather Map Group ^ 

The weather map group reported conditions daily around 
TTChtnscointry-with emphasis on Michigan* Using the weather 
map from the dail%^troit Free Press, they^ transferred the 
information to the plas^c map ot the United States. 
Through this daily use o^^tlje m^, the students gained 
knowledge of geography and sot^tal studies. 

V Two months after* beginning the unit, the children^ in 
the six/'weather topics groups assigned each member one day 
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per week on which that person was to be responsible for 
presenting the group's Information to the entire class, 
'he Information included barometric pressure, temperature, 
amount of rain, wind speed and direction, general trends . 
fvom th^ weather maps, and relative humidity « 

As an ongoing activity, the students divided Into groups 
of three to use the given Information to predict the weather 
for the following day; these groups then made predictions 
on a rotating basis". The remainder of the students In the 
^class then discussed the prediction, voicing agreement or 

disagreement. 

< 

TEACHER: How many agree with the forecast? How many 
disagree? 

STUDENT: The temperature should be higher* 
STUDENT: No, it should be lower* 

, STUDENT: They said it's going to be colder tomorrow, 
but the temperature they predict is higher than today's* 

STUDENT: It can't be colder If the temperature Is 
higher. 

STUDENT: If you say it's going to be colder, then you' 
have to say that it will be below 23 (today's tenq)erature) . 

A comparison was made dally to the weather bureau forecast 
for that day and to the Farmer's Almanac. The dally fore- 
casts by the class and the weather bureau were recorded on 
a chart made by the class. Each day the three students 
who had forecast the weather for that day were rated by the 
class on a scale of one to ten for accuracy. At the end of 
the "month the groups' scores were compared; except for the 
amount of snow, the predictions were very accurate. 

yWhat follows Is an excerpt from a class discussion of 
dally weather data. ^ 

TEACHER: Remember how much snow we had? Well, this Is 
how much water It }^lelded (rain gauge shown to class). 

STUDENT: Wow! Snow Is pretty heavy. 

STUDENT: No, I think snow Is light- .water. 

STUDENT: A'snowflake Is smaller than a wa^er drop. 

STUDENT: In snow the molecules are expanded. 

STUDENT: No, they are contracted. 

STUD,ENT: The molecules are spread out In the snow. 

TEA&IER: When a snowflake lands on your hand, how big 
Is It?' What happens to It? 

S.TUDENT: When It melts. It's just a drop. 

STUDENT: It's a lot smaller when It's water, •••the 
molecules are more togetheii^ 



TEACHER: How much water is lh\r.-heYe? This line is 1/4, 
this one is 2/4, and the water level is mitiway between them. 
(Pause) This line is 1/8, this one is 2/8,\this one is * 
4/8, - ^ 

.STUDENT: It's 3/8 of an inch. 

The children compiled monthly charts of measurements of 
the different variables — precipitation, cloud cover, humid*- 
ity, wind speed, and barometric pressure. In addition, two 
girls worke^ together to construct a chart that represented 
several sets of data on one chart. A sketch of their chart 
is shown in in Figure C2'"4 (original chart ^j.s nonreproduc- 
ible), and examples of t^he graphs that the children con- 
structed from their dati are shown in Figures C2-5 through 
C2-10. 
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One of the students suggested that the data be put 
directly on the graphs each day instead of making the data 
charts and then transferring the information. The student 
felt that this would make changes in conditions more ap- 
parent to those reading th4 chart. The class readily ac- 
cepted this suggestion. \ 

Another class in the schbol asked my class for their 
daily predictions and also Asked' to see the charts and 
graphs of the weather data. ' The children were quite pleased 
to comply. 

Later that week two boys decided that the hair hygrometer 
being used outside had to be improved. As it was now mid** 
winter, the hair in the hygrometer kept freezing when 
placed outside. They decl^ded to construct a box thatv would 
keep the wind from blowing on the hair. 
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Figure C2''10 



After the box was built, the boys decided to add to it, 
saying, "Why not make it a weather station?" They at- 
tached two thermometers to the box, one inside and one out- 
side. They also attached a chart on which they could keep 
track of the temperature. Then they added an anemometer 
and a wind vane that had been constructed by their? class- 
mates. Each day they took the v^eather station outside J 
recorded the data. The c! ildren compared the data obtained 
by their weather station with that of .the weatjier bureau 
and found that the information was the same. A sketch of 
their portable weather station is shown belrw. 

•■ .<-i-4 



As the students continued to forecast the weather, their 
accuracy improved as did their awareness of the importance 
of wind and the changes in wind direction. To keep track 
of wind direction, one boy made ^ circle with the cardinal 
compass directions^ on it. To this he attached two arrows, 
onje pink and one white. He set the pink arrow to the di- 
rection of the wind when we left school in the afternoon; 
when he arrived at school the next day, he set the white 
arrow to the direction of the wind that morning. He com- 
piled his data on a chart to show what happened in our area 
as the wind changed direction. 

The students continued to m^ike their daily forecasts, 
both the group of three responsible for the day and each 
student individually. These were then compared with the 
weather bureau forecasts. The accuracies of all these 
forecasts were compared using their one-to-t'en scale ione 
being the highest rating). In addition, the daily charts 
and weather map were marked with the* day's data. However, 
student interest began to decline somewhat, and the stu- 
dents discussed ways of forecasting and collecting data 
that would be both^ interesting and challenging to them* 
One means of reki^ildling interest was the Students* regroup- 
ing so that they could work on different facets of the 



weather* 

Anothe^r result of our class discussion was that the class 
divided into two groups, boys and girls, to compete in fore- 
casting the weather* Each group made ft daily prediction 
for*the time period from 3:30 P*M* to 9:00 A.M. the next 
day. The temperature prediction was to coincide with the 
temperature recorded between 8:00 A.M. and 9:00 A.M, the 
next inorning. They ""had some difficulty in deciding how to 
determine chance of precipitation. They decided that there 
would not be any sense in allowing a 50% guess on precipi- 
tation and ruled it out** The accuracy was based on the 
following score chart: 



Temperature: twenty points — one point subtrac- 
ted for each. degree of difference 
between the prediction and the 
actual reading 



Wind Speed: twenty points — one point subtract- 

ed for each degree [sic] off from 
prediction 



Chance of 

Precipitation: twenty points — based on chart^ below 
Frediction Snow// No snow// 



10% 


-18 


- 2 


20 


-16 


- 4 


30 


-14 


- 6 


40 


-12 


- 8 


SO 


-10 


-10 


60 


- 8 


-12 


70 


r 6 


-14 


80 


- 4 


-16 


90 


'- 2 


-18 



//The numbers indicate points off. 
Thus, if a group predicted 70% chance 
of iglecipitation and it snowed, they 
would receive twenty minus six, or 
fourteen, points, li it did not snow, 
they would receive only six points. 

General Conditions: twenty points — ten for temperature 

change and ten for cloud cover 



*Nonetheless, a prediction of 50% chance of rain is just as 
possible and reasonable as any other if the weather data 
warrant it.~ED. 



Because of a few severe miscalculations in their 'fore- 
casts, the childrenr became involved in looking for ways to 
correlate various weather factors. The students began to 
plot their data in order to make general predictions for 
Michigan, such as wind direction changes, barometric pres- 
sure changes, and temperature changes, and they began to 
look for basic trends in their weather data. j 

During the course of the unit the students made many 
maps, including one to show the various precipitation re- 
gions of the continental United States and another to show 
the movement of high and low pressure areas and weather 
fronts r Charts were used by the children to aid them in 
dheir reports to the class,^ e.g., one student used a chart 
to ^how how the wind and the temperature combine to affect 
exposed flesh in his report on the windchill index. 
* Experiments were performed by students as another aid in 
understanding facets of the weather. In one of these, two 
boys showed how a cloud 'forms by placing a tray of ice 
cubes on top of a jar of hot water. The room was darkened 
and a flashlight was shined oh the jar. While the class 
watched, a cloud slowly formed in the jar. In a later dis- 
cussion, the children talked about the reasons for the for- 
mation of the cloud and related it to the process by which 
land heats during the day and cools at night. 

In January, graphs made by my class using the weather 
data they had collected were sent to a sixth-grade class in 
Monterey, California. These children were also involved 
with Weather Predictions, and we asked them to record 
weather information for Monterey on the days that my, class 
had reported. When the information was received, the class 
analyzed the data, responded to letters written 'by the 
California students, and sent general information about the 
winter weather in Lansing. The interchange stimulated new 
interest in the unit and carried over to other areas, such 
as social studies in learning about the new geography, cli- 
mate, and people in a different place. 
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3. LOG ON WESVTHER PREDICTIONS 



.by G^ry 'Childs* * 
Mont4 Vista School, Grade 6 
Monterey, California 
(September 1972-March 1973) 
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ABSTRACT 

The challenge was introduced to this class of sixth-- 
grade students after the children discussed their weather 
experiences and made outside observations using their five 
senses. Children formed a library comittee to gather ref-- 
erence materials for a weather area in the room. Other 
groups formed to investigate and collect data on the various 
facets of weather. The class spent much time in the Design 
Lab where weather instruments including thermometers, barom- 

iers, a comb nephoscope, a balance, and a sling psychrom- 
eter were constructed. Data was collected with these home- 
made instruments and represented o/j graphs and charts. In 
Addition io interpreting the data^childxen began to cor- 
relate it and use the information as the basis for short- 
and long-range predictions.- The importance of climatology 
ical data^was discussed as groups formed to begin com- 
petitive predictions. A point system for evaluation of the 
predictions was developed in addition to a list of items, 
to be included in each group's predictions. Children ex- 
changed information on the progress of the unit with a 
fifth-grade class in Michigan that was also working on the , 
Weather Predictions challenge. 



During a general discussion of weather at the beginning 
of the school year, each student was encouraged to person- 
alize his .experiences with weather. Most of the experiences 
related by the students concTerned those with bad weather* 
The majority of the class had not lived outside of the 
scixool neighborhood, were aware only of fog and rain as 
types of bad weather, and knew that it had snowed one time. 

The class went outside to use only their five senses to 
observe the weather. The students took notebooks to list 
their observations. When they returned to the classroom, 
they listed their observations on thei.board: 
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warm 
windy 

not too hot 
not too cool* 
"green" 



*Edited by USMES staff 



breezy 
trees moving 

very high clouds moving to the 
north (inAtct, they were 
moving east!^ 



General agreement on our observations emerged during the 
discussion which followed. 

The students began watching the weather forecaster on 
television. The challenge that was presented to the class 
was, "Can we predict the weather locally using instruments 
which we can build ourselves?"* I asked the children what 
we would have to do in order to accomplish this, mentioning 
that the weather bureau has 'many instruments to aid it in 
its work. After a brief class discussion a committee was 
formed to go* to the library to check out all available 
material on the subject of weather. In addition, children 
were urged to bring in instruments from home if they could. 

Discussion was held during the next class session to 
talk about any observations that might have been made since 
the previous session. Many of the students had done some 
reading and had discussed the topic with their parents. 
One student suggested that the class go outside to observe 
the weather again and compare thesv^ observations with those 
of the initial session. After fifteen minutes we returned 
and listed on the board the following observations: 

heat sun 
clouds clouds moving 

wind wind from the southwest 

haze wind gusty 

I blue sky wind breezy 

cold 

Soon aftei; the second set of observations were made, the 
class discussed the number of things to be doi\e in order to 
set up a weather station. I asked them how they thought we 
should proceed, and their reply was that — ♦ 

1. We should bring money from home to purchase the 
necessary weather instruments. 

2. We could bring some instruments from home to the 
classroom. I.e., thermometers, barometers, rain 
gauges, relative humidity gauges, etc. 



*This class was one of the first -to work on the unit. The 
challenge has since been reworded to emphasize prediction, 
for which instrument-building is only a part. In fact, 
relatively accurate forecasts can be devised without using 

^ny instruments. — ED. 



3. The class should be divided Into groups with 
each group responsible for a certain aspect of 
the study. 

A list of some of the facets of weather, including tem- 
perature, barometric pressure, wind, wind speed, and cloud 
direction, was put on the board. Groups were formed based 
on this list; children chose to work on the topic that in- 
terested- them. The groups spent the rest of the session 
in discussion. We held ongoing discussions of the chal- 
lenge, and a large number of students began to take an 
active -part in the collection of data to ^cilitate making 
short-range^ predictions and in the prepr^atipn of instru- 
ments . 

As their work on weather predicting continued, the stu- 
dents formed ,more groups to investigate related problems 
posed by tbe challenge. One group of children began to 
compile some history of the weather. They used the tele- 
vision as a source, of information. There is one channel 
that has a sweep of such things as temperature, barometric 
pressure, relative humidity, wind direction and speed, and 
time. This is shown as a public service, and we used this 
television data to calibrate our own instruments. 

Another group of students constructed a convectian box 
shown in a high school science text to show the reasons 
for wind. This was demonstrated with great success and 
helped bring about a general understanding of one of the 
factors of wind: heated air rising causes cooler air to be 
drawn into the void left by the heated air; this movement 
of air masses is one explanation of wind. 

A group of six girls gathered data on the temperature by 
keeping a record of the temperature around the school. 
They gathered a dozen thermometers of varying precision, 
two of which were centigrade and the remainder Fahrenheit, 
One of the thermometers was capable of recording both the 
high and the low temperature, and one was capable of indoor/ 
outdoor measurements. They placed these thermometers 
around the school: four were hung in a tree, approximately 
six feet from the ground, two ^•ere placed in direct sun- 
light, others were in hallways. The girls soon noted a 
difference in temperature that depended upon the location 
of the thermometer. They also made provisions for data 
collection to take place during the week-ends. However, the 
weekend readings were not taken at the school and the data 
proved to be somewhat different at various locations 
around the (Monterey) peninsula for the same time on a given 
day. The group also learned to convert from centigrade to 
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Fahrenheit using the formulas: F « 9/5 C + 32° and 
C * 5/9(F-320). 

The group of* students collecting data on teiq)erature 
designed line charts and bar graphs to show their informa- 
tion better. Examples of their graphs can- be seen- in 
Figures C3-1 and C3'-2. 

On a permanent pegboardi^that served as a combination 
tally and graph, the temperature group plotted the tem- 
perature readings over a period of days and observed changes 
in the temperature that indicated other changes in the 
weather. 

The group investigating barometric pressure constructed 
various types of barometers. What follows is the explana- 
tion of the construction of a coffee-can barometer to an 
USMES ob^rver by one of the students: "We're ^king a 
barometer* \We' re using a full can of coffee which is 
vacuum sealea\ Now we're starting to solder a metal tube 
to the top. Then we're going to drill a hole through the 
tube and attach a'^s.tick which will indicate on a ruler how 
high the barometric pressure is." (See sketch below,) 



Three different groups of students constructed mineral 
oil barometers which proved to be^less effective. They 
were built in the classroom in an atteii^)t to build a barom*- 
eter without using mercury. The construction of each fol- 
lowed the same design (see Figure C3r3) . (A Thermos filler, 
or a vacuum bottle, is placed in an Insulated box, a glass 
tube is inserted into a stopper^hat is then sealed to the 
Thermos bottle. The apparatu^l^ then inverted in a jar 
o£ mineral "oil after a partial vacuum is created in the 
vacuum bottle. See "How To" Cards for details A) 

Other instruments constructed in the Design Lab included 



\ 





\ 




74 



J— wc>5V>er 



-naW 



JO .rne Tov\ and ^ 



Figure 



a hair hygrometer and a comb nephoscope.* The hair hy- 
grometer (see Figure C3-4) was mounted on the wall and used 
to measure the degree of moisture of the atmosphere. One 
student offered .this explanation of the hair hygrometer to 
an USMES observer: "The hair will lengthen and shorten 
according to the amount of moisture in the air. The amount 
of change will register on the spiring scale." The children 
experienced a certain amount of frustration as a result of 
the instrument's limitations: the slightest bump moved the 
counter and there was difficulty with calibration. 

Moisture in tHp air became an area of concern for the 
class. A group of boys devoted themselves to gathering 
data on evaporation. They logged the different variables 
which affect evaporation, e.g., temperature, relative 
humidity. 

At a class meeting held less than a month into the semes- 
ter, the class brought up the fact that the students had 
not been predicting what the weather was going to be but 
rather recording what the weather was. Some other students 
remarked that we were unable to predict the weather without 
the instruments that are available to tlio .weather sta- 
tions.** When challenged to state^the chief difference, 
one boy responded, "Even though I constructed a barometer, 
it doesn't work like the one on TV." A fellow classmate 
responded that anyone could buy a barometer but she thought > 
hers was better because she had m^,de It. 

One day in November, we received a great number of mate- 
rials from the Naval Postgraduate ^Schoql Station in Monter- 
ey, including maps, charts, pictures, graphs, films, film- 
strips, etc. The students exhibited all of the materials 
around the room. There was a great deal of discussion 
among the children about these aids. The children and I 
felt that it would be very beneficial for us to make a 
field trip to the school. This was scheduled late in the 
term so that class time could be spent preparing a list of 
questions for the people at the school. 

"* •» 

*The comb nephdscope is an instrument to measure' the speed 
of clou'as. The students needed the help of the, teacher 
and the Design Lab manager to construct it. Any measure- 
ments taken with it required the use of a complicated c6n- 
version formula that the students had difficulty in using. 
Consequently, its usefulness to the unit is marginal and 

the students might investigate other ways to_o_btain an 

approxlmate-idea-of "th& "Vind speea7--ED. 
**The studei;its might be asked how sailors and farmers pre- 
dict the weather without using instruments.— ED • 
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During the first six weeks of our study, no attempt was 
made to relate our "local" observations to the weather of 
a larger area. At a class session a few days after re- 
ceiving the information from the Naval Postgraduate School, 
we began a discussion of weather maps. A large poster map 
of the United States was constructed by the students. It 
consisted of a mounted, printed map of the United States, 
covered with plastic. Each day a group of students wrote 
what the weather was directly on the map. This was copied 
from the national weather map published in the pap6r. 
Notes were made on the prediction and a record was kept of 
the actual" weather as compared with the prediction. Ob- 
servations were made three times daily based on such ques- - - 
tions as — 

"Were there scattered clouds?" 

"Was the temperature at a high of 65°?" 

"Was it foggy in the A.M.?" 

A few days later, a small weather map (4" x 6") was 
placed on the opaque projector. It was an uncomplicated 
map with easy-to-understand symbols. In this way, we began 
to discuss the reading of graphs, charts^ pictures, etc. 
Th^ nap showed weather fronts, high and low pressure areas, 
and a simple legend illustrating rain, showers, snow, and 
flurries. The map shown at this time showed a large low 
pressure area .written with the "L" directly over Monterey. 
There was some discrepancy as the three/ baromeCers station- 
ed in the classroom had not indicated any change from 29.5 
while we were experiencing warm weather. 'There was no sign 
of the weather that the clacs was associating with a low 
pressure area. This led to much discussion concerning 
the possibility that there were other variables in weather 
prediction than the barometric pressure measurements that 
the class had been considering. 

The class then began to make a list of the specialized 
vocabulary that Is used by the weather service. They di- 
vided into groups of two to six children and attempted to 
discover the meanings of the various symbols. As meanings 
were found, the. group would write the word or symbol on the ' 
board along with their names. Groups wfere responsible for 
explanations of their words or symbols to the class. 

The following day I asked" the class iif they could deter- 
mine how we could apply some of the data that we had col- 
lected to predicting. the weather. To this point the differ- 
ent groups had been collecting data by taking readings from 
their instruments, the television, or the newspaper. "I 
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suggested that the groups meet, to attempt to determine if a 
correlation between their charts and graphs did exist. Un- 
til this time there had been little effort by the class to 
put all of the data together. For example, the group? that 
worked with barometric pressure had been of the opinion that 
once they had constructed a barometer, they would be able to 
predict the weather* During the discussions between groups, 
the class realized that there are a great many variables 
that maKe up the weather^ One group explained to another 
that a change in barometric pressure did not necessarily 
mean a measureable change in the weather. Some of the 
groups decided to combine their data. This was the first 
time that the class had worke^d as a total group at their own 
initiative. 

I suggested that the class go outside and note the ele*- 
ments of weather that they could determine through observa- 
tion. VHien they returned, their observations .were listed on 
the chalkboard. The following are some of the things they 
listed: 

Scattered clouds at about 10,000-15,000 feet. 
The clouds were not rain clouds, , ^ they were not 
" dark and they were too high, ^ 
The temperature was estimated^ at 60-70 F, , 
Windy. 

The children were asked how much wind they had observed when 
they listed, that there was wind. Their response was "some," 
Some of the students had recorded the wind direction; how- 
ever, there was no general agreement on.it. 

The class decided that wind direction was important and 
made plans to construct some apparatus to measure the wind 
direction and speed. It was noted by the class that most of 
them were much more aware of the weather but still couldn't 
predict what it would be.* The groups that had been collect- 
ing data from their instruments were certain that they could 
predict within their group what would take place the next 
day, i.e., the temperature group could predict the tempera- 
ture, the barometer group could predict the barometric pres- 
sure, etc. Their reasoning was that over the period of time 
that they had been coiLlecting data there had not been much 
variation from day to day. 

*Tlie students are still relying too heavily on instrument 
readings and are not focusing on predicting the weather. 
They could attain some accuracy merely by predicting that 
'the weather would be the same. — ED. 
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The group respohsible for charting the weather each day 
was more aware of the daily weather than those who were not 
involved They were aware of movements of fronts, highs and 
lows, as'ijrell as the general movement of the weather. Tlie 
group began to prepare two maps per day: one map was pre- 
pared using the weather prediction of earlier maps; after 
this one was completed, another map was prepared based on 
the weather report from the daily paper. Both maps, predic- 
tion and fact, were logged, noting the consistency of their 
predictions This activity represented the first attempt at 
weather prediction. 

At this point in our study of weather predictions, we 
needed further discussion of relative humidity and decided 
to build a sling psychrometer One student *s description 
and design are shown in Figure C3-5. After the psychrom- 
eters Mere constructed, the groups wpxit outside to whirl the 
thermometers until evaporation had dried the gauze. Read- 
ings were taken and compared with other thermometers that 
were not wet. All of the students in the class gathered 
data and recorded their d^ta. 

We discuss-2d what hai been,, done. The thermometers had 
been wet and then spun dry. Readings were taken from both 
the wet thermometer and the dry one at the same time and the 
data was recorded. After a great deal of discussion we de- 
termined what was being measured: how much water vapor is 
in the air at an exact temperature, as opposed to how much 
is in the air when the air can^t hold any more at the same 
temperature. Many of the students were able to understand 
that relative humidity is the amount of vapor the air is 
holding, expressed as a percentage of t'Se maximum amount the 
air could hold at that particular temperature. 

Four different groups of students constructed balances, to 
measure relative humidity (see Figure C3-6) . One student 

, 'Ve^re putting silicone on one side and weights on the 
othet side to balance. The sildxone will collect moisture 
from the air and we* 11: be able to tell tfte exact amount by 
reading the scale." 

The balance worked but 'with limitations. Wind of any 
kind caused the balance to tip making it difficult to cali- 
brate and use« 

We attempted to calibrate the hygrometers and balances 
that had been constructed to measure relative humidity with 
data from the sling psychrometer . The groups that had con- 
structed these devices were aware that their instruments - 
were capable of measurement but were unable to see beyond 
the movement of the measuring device. Each group measured 
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the relative humidity and then set their instrument at that 
calculation. I aided each group to make sure that their cal^ 
culations were somewhat accurate! The groups who had con- 
structed hair hygrometers simply put a mark on the scale and 
wrote the humidity finding beside it. The findings were 
duplicated until consistency was achieved; however, the^^li- 
cone balances could not be calibrated. / 

A portion of the room was set aside' for a weather predic- - 
tions interest a^ea. Students suspended Tri-Wall sheets to 
isolate the section from the rest of the room. All materials 
pertaining to the unit were concentrated in this area: 
study pictures, filmstrips, movies, books, magazines, and 
charts . 

One class session was spent discussing the first weather 
bureau*. The historical side of the study interested the 
children very much. It was encouraging for them to learn 
that the first stations consisted of nothing more than the 
siiiq)le equipment that we had in our schools thermometer, 
barometer, psychrometer . 

During this time period, class discussions focused on two 
other areas: 

il. The fact that different groups of people need 

to 'Tcnow" what the weather was going to be, e.g., 
the. farmer whose entire crop might be wiped out 
by drought, floods, or late frost. 

2. A report by five students from my class who at- 
tended^ sessions at the Naval Postgraduate School 
that determining the height pf clouds was not ' , 
as injportant as determining what kind of cloud 
it was and what the cloud movement was. 

The children and I began to investigate correlation as it 
might pertain to the Weather Predictions unit. The bar 
graphs, line graphs, and charts made by the children demon- 
strated an understanding of graphing techniques; however, 
there had been little application of the data collected by 
the children to the unit challenge^ 

To begin applying correlation to their data, three stu- 
dents went to the pegboard and charted the November tempera- 
ture readings with pegs and red squares; they had previously 
averaged the three daily readings. I asked the children how 
they could show whether or not it rained on a specific day, 
and they suggested using a different-colored square. When 
asked if there would be a correlf^tion between temperature 
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and rainfall when the temperature was about the same every 
day and it also rained every day, the class responded yes. 

I asked the class if something else could be charted on 
the pegboard. A student responded, "The barometric pres- 
sure." It was decided to put the barometric pressure on the 



far end of the board; the axis was marked with tape.* 
sketch below.) ' . 



(See 
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Later that month a meteorologist from the Naval Post- 
graduate School, Dr. Renard, visited the class and discussed 
precipitation. The class was interested and responsive. 
The discussion covered — 

• various forms of prec;Lpitation ; 

• how the form of precipitation is controlled by 
the temperature (i.e., warm/rain, cold/hail, snow) 

• the variation of temperature within clouds 

• the effect which the ground has on the snow (i.e., 
slushy snow caused by warm, wet ground) 

Dr. Renard predicted snow for that night and the next day. 
Because snow in Monterey is highly unusual, the class was 
very skeptical of the prediction. Their skepticism was also 
a result of the following information: 

• our barometers were holding steady at 29.08. 

• There were clouds, but not too much rain. 

• The temperature had dropped a gr^at dteal on the 
average for the week. \ 



*Other variables which may be graphed are temperature and 
change in barometric pressure or temperature and relative 
humidity. See the composite log and background papers 
for ways to graph data so that correlations can be easily 
noted.-- ED. 
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The first thing i^ the morning after Dr. JRenard^s visit, 
the students discussed the possibility of snow but were not 
convinced that the day was any different from the days when 
it had only rained. Then, it began to snow — quite an event! 
The last time it had. snowed in Monterey was in ^[(anuary of 
1961, Most of the class had not been bom then,) 

On their return to- school on Monday, we discussed Dr« 
Renard^s visit to the class and his prediction at that timely 
He had told the class that the conditions present at the 
time of his visit were capable of producing snow because the 
conditions of January 1961, tKe time 'of the last snowfall in 
Monterey, were identical to those of December 7, 1972, hence 
the snow prediction, , 

Although Dr* Renarc^ had not ^cited the role of climatology 
in his prediction, it had been the basis for it. JWe then , 
discussed climatology and the prediction of weather through 
the climatology records, « which seemed more practical for the 
class than weather predictions based solely on instrument 
readings. I duplicated some .of the information on clima- 
tology that Professor Renard had furnished for Monterey over 
the past 20 years and made it available to the class. They 
discussed the possibilities of forecasts based upon these 
z:ecords,, and there was comment as to how the weather corre- 
lation on the pegboard was similar to the record of clima- 
tology.' ^ 

We** then a^empted some long- and short-xange forecasting. 
Each student noted the weather as it was then: temperature, 
rain/no rain, wind, cloud cover, etc. We made a written ' 
prediction for the weather in one minute, one hour, twelve 
hours, one day, two days, one week, one month, This exer- 
cise wa9 carried out by the students independently and the 
predictions were discussed. There was general agreement on 
the one minute and one hour forecasts. Discussion centered 
around the long-range- predictions: the children agreed that 
they were simply guecses and that greater aiaounts of infortoa- 
tion were needed to make more accurate long-rang^ predic- 
tions • 

The class divided into six groups to predict the weather 
for the following day. It was decided that each group would 
submit a prediction that included the following: 

1. rain vs. no rain 

2. relative humidity 

3. wind direction and speed ^ 

4. cloud cover 

5. barometric pressure 

6. high artd low temperatures 



No mention was made of competition between groups nor thought 
given to right vs* wrong prediction* 

The next day, the chairman of each of the six groups went 
to the board and wrote down his/her group *s predlctldn*" 
Each group worked Independently* The method of prediction. 
In addition to the results » varied* 

1*. Group I predicted possible showers* 
2. Groups III and IV had taken their Information 
from the paper and sald^ "Rain with temperatures 
\ In the SOs, and^ winds from 0-15 mph*" 

3* Group VI predicted a 75Z chance of rain, clouds 
at, 5000 ft*, wind from the north, temperatures 
^from A0-50^F* 
4* Group II had predicted the relative humidity at 
80% and the barometric pressure at 29*8 Inches* 

After the groups wrote their predictions on the board, a 
general class discussion followed to determine which group 
had been most accurate* The students used the newspaper, 
our rain gauges, our barometers, and the Postgraduate 
School ^8 hourly temperature readings to determine the most 
accurate prediction*. It was generally agreed^Jthat Group VI 
had been most complete and. accurate* 

After the groups met to make ^predictions for the follow- 
ing day, the class discussed having a competition between 
groups with a winner* Since Ice cream 'sales were held 
Thursday after school. It was decided that the winning group 
would get free Ice cream and be allowed to make a prediction , 
for the school paper* This same prediction would be placed 
In the outside showcase for the whole school to read* This 
decision gave purpose to the predictions; It offered a prac** 
' tlcal use for the children's efforts* 

'The next day the class used the same procfedure for relat- 
ing their predictions and determining v;hlch one was best: 
the chairman of each group wrote hls/hx*r group's predictions 
on the board and general clasr discussion was held to deter- 
mine the group that had been most accurate* Each group 
gathered the same kinds of data that the winning group ^f 
the previous day had used* The basis of the predictions was 
cliance of rain expl^essed in percentage, height of clouds, 
wind (direction, and temperature* Each of the «six groups 
predicted between 75*-100% chance of rain* Also included in 
some cases were relative humidity, wind speed, and both the 
high and low temperatures « 

THe groups were asked to justify their predictions* Some 
said it was easy* to predict the rain or lack of It because 



it had rained every day fijr months. Some said that condi- 
tiX)ns were the same as those of the day before; still others 
reported that the televisiori and radio predictions supported 
the prediction of their group. 

After a, great deal, of discussion a set of criteria was 
drawn up on which to judge the predictions. Each group had 
to predict the following: , ^ • 

1. chance of rain (in Z) 

2. temperature — high and low 

3. relative humidity (in X) \ 

4. wind .velocity 

5. cloud cover (in 

Barometric pressure was not listed as one of the criteria. 
The class decided that you could not feel barometric pres- 
sure in the way that you could feel temperature or humidity, 
arid so they determined it to be a tool for predicting the 
weather. Each of the criteria was considered equally. If 
a group predicted a\95Z chance of rain and it rained, the. 
group Vould receive no points or one point. All other groups 
would receive one through six points based on the accuracy 
of their prediction. The group with the fewest number of 
points at the end of the week would be designated as the 
winning group. Friday predictions were for a three-daj^^ 
period—Saturday, Sunday, and Monday. Each group also kept 
a log of its predictions; a sample page of one such log is 
shown in Figure C3-7. 

In order to make their three-day pre'SJl^tions, the groups 
used the weather predictions from the nevspapers'and the 
television's five-day forecast. Each day*s prediction was 
handled separately. Every Friday afternoon the three-day 
predictions were collected and put in the bottom desk drawer; 
they were not seen until Monday afternoon at 2:00 p.m. 

A great deal of information was received from a fif th- 
jrrade class in, Lansing, Michigan, that was also involved in ^ 
the Weather Predictions unit. The Michigan class sent us 
their records for the month of. January, 1973. The informa- 
tion included the high and low temperatures, barometric 
pressure, relative humidity, wind speed, and direction. 
Space had been left for my students to record comparative 
information*. It was then to 'be returned. An interesting ' 
discussion followed in which .it was noted that the only sim- 
ilarity was in barometric pressure. Temperature range dif- 
ferences were vast, as were. wind speeds. Monterey had more 
precipitation. This led to a discussion of the geography of 
Michigan and California, their similarities and differences. 
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The class then undertook a ney project* The students 
examined their weather log for the month of January and ex- 
changed weather information withi the class in Lansing. All 
relevant data excejpt^precipitation readings were sent.. The 
Lansing class was asked to evaluate the data and to decide 
if it had rained on a giv^n day 4 My class di^ the same with 
their data, determining what kind of precipitation fell, if 
any fell at all. 

JWhen the class took their field trip to the Naval Post- 
graduate School, they were given a brief description of the 
^facility and divided into two groups. One group went to the 
map room to learn about plotting weather maps, and the other 
learned about the use of weather balloons. Finally, they 
all watched the plotting of the picture from a weather satel- 
lite. 

As the children continued making their short-range pre- 
dictions and evaluating the outcome, the amount of time re- 
quired for them to accomplish this decreased. I suggested 
that the television, local newspaper, and radio be included 
in the competition. The groups were interested in the com- 
petitive aspect of the predictions. Sbme of the groups took 
"long-shots" in their group ptedictions. 

The> said that everything had been a challenge—from the 
building of instruments to our present emphasis on competi- 
tive prediction that they planned to continue. The class 
was unanimous in their agreement that we should have begun . 
predicting the weather at an earlier date. 
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D. References 

1. LIST OF "HOW TO" CARDjS 

/ 

GRAPHING 



. MEASUREMENT 



i 



I 



PROBABILITY AND STATISTICS 



1 m' 



Below are listed the current "How To" Card titles that 
students working on the Weather Predictions challenge might 
find useful • A complete listing of both the "How To" Cards 
and the Design Lab "How To" Cards is contained in the USMES 
Guide* .In addition, the Design Lab Manual contains the list 
of Design Lab "How To" Cards. ^ 

GR 1 How to Make a Bar Graph Picture of Your Data 

GR 2 How to Show the Differences in Many Measurements or 

Counts of the Same Thing by Making a Histogram 
GR 3 How to Make a Line Graph Picture of Your Data ' 
GR 4 How to Decide Whether to Make a Bar Graph Picturje or 

a Line Graph Picture of Your Data 
GR 5 How to Find Out if There is any Relationship Between 

IVo* Things by Making a Scatter Graph 
GR 6 How to Make Predictions by Using a Scatter Graph 
GR 7 How to Show Several .Sets of Data on One Graph 

M 9 How to Make a Conversion Graph to Usie in Changing 
Measurements from One Unit to Another Unit 

M 10 How to Use a Conversion Graph to Change Any Measure- 
ment in One Unit to Another Unit 

M 11 How to Measure the Amount of Water in the Air with a 
Psychrometer 

M 12 How to Measure the. Amount of Water in the Air with a ^ 
Hygrometer 

M 13 How to Measure the Amount of Rainfall 
M 14 How to Find Wind Speed by Watching What the Wind Does 
M 15 How to Find Wind Direction with a Witid Vane 
M 16 How to Measure the Pressure of the Air with a Mineral 
Oil Barometer 

PS 2 How to Record Data by Tallying 
PS 3 How to Describe' Your Set of Data by Finding the^ 
Average 

PS 4 How to Describe Your Set of Data by Using the Middle 

Piece (Median) 
PS 5 How to Find the Median of a Set of Data from a 

Histogram 



New titles to be added in 1976: 



How to Round Off Data 

How to Make and Use a Cumulative Distribution Graph 



A cartooii'-style set of "How To" Cards for prixnary grades 
is being developed from the present complete set. In most 
cases titles are different and contents have been rearranged 
among the various titles. It is planned that this additional 
set will be available early in 19Z7 . 



As students work on USMES challenges, teachers may need 
background information that is not readily accessible else- 
where. The Background Papers^ fulfill this need and often 
include descriptions of activities and investigations that 
students might carry out. 

Below are listed titles of current Background Papers 
that teachers may find pertinent to Weather Predictions. 
The papers are grouped in the categories shown*, biit in some 
cases the categories overlap. For example, some papers 
about graphing also deal with probability and statistics. 

The Background Papers are being revised, reorganized, and ^ 
rewritten. As a result, many of the titles will change. . 



GR 3 Using Graphs to Undisrstand Data by Earle Lomon 
GR 4 Representing Several Sets of Data on One Graph by Betty 
Beck 

GR 5 Plotting Weather Predictions Data on Three-Dimensional 
Pegboard Graphs (based on suggestions by Jack Borsting 
and Leland Webb) 

GR 6 Using Scatter Graphs to Spot Trends by Earle Lomon 



M 3 Determining the Best Instrument to Use for a Certain 

Measurement hy USMES Staff 
M 7 Weather Factors and Their Measurement by*Ray Brady, Jr, 

PS 3 Weather Prediction by Bob Renard 
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. BIBLIOGRAPHY OF NON-USMES MATERIALS 



The following materials are references that may be of 
some use during work on Weather Predictions. The teacher is 
advised to check directly with the publisher regarding cur- 
rent prices. A list of references on general mathematics 
and science topics can be found in the USMES Guide. 



Resource Books for Teachers 



Inwards, R. We/^ther Lore. Ed. by E.L. Hawke. Reprint.* 
New York: -^ver Publications, 1970. 

Excellent collection of classic weather rules and adages 
culled from world *s literature. 



Laird, Charles, and Laird, Ruth; 
Cliffs: Prentice Hall, 1955.^ 
For amateur meteorologists. 



Wea thercas ting « Englewoo d 



Scorer, Richard, and Wexler, Harry. Cloud Studies in 
Colour* London: Pergamon Press, 1967. 
An excellent color plate section of photographs of cloud 
formations. The same section also contains descriptions 
of each photograph which might be useful to the children. 

Yates", Raymond 'F. The Weather for a Hobby. New York: 
' Dbdd, Mead and S^., 

Guide to the construction and use of weather instruments 

for amateurs. 



4-H Weather Project Booklets. Cooperative Extension Ser- 
vice, Michigan State University, East Lansing,' Michigan. 
Bulletins 150.2(A-E) and 350.2. - 
Very good discussion of instrument construction and 
weather. Similar Guides may be available from local 
colleges or state 4-H groups. 

Various pamphlets available from U.S. Weather Bureau or 
U.S. Government Printing Office. Write: Superintendent 
of Documents, Government Printing Office, Washington, 
D.C. 20402.. . 



Resource Books for Children 
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Bonsall, George. The How and Why Book of Weather. New 
York:^ Grossett and Dunlap, 1960. 

This book is for science-minded children and teachers, 
too. Simple facts and simple experiments help readers 
remember many weather hows and whys. 



? 



Fisher, R»M. * How About the Weather? Secon'd edition. New 
York: Harper, 1958. 

A readable nontechnical book which discusses the elemen- 
tary physics of the atmosphere and shows how to forecast 
from newspaper weather maps and local signs., | 

Lehr, Paul E., Burnett, R. Will, and Zim, Herbert S. 

Weather: Air Masses f Clouds, Rainfall, Storms, Weather 
Maps, Climate (Golilan Nature Guide). New York; Simon 
and Schuster, 1957. | 
What makes the weat;Jier, how it is studied and forecast. 
Elementary guide to meteorological phenomena and pro- 
cesses with beautiful color illustrations. 

Longstreth, T. Morris. Understanding the Weather. New 
York: MacMiUan, 1953. 

Short, interesting description of the atmosphere, 
weather, and forecasting, written in popular style. 
Suitable as a first book on weather. 

Schneider, Herman. Everyday Weather and How It Works. 
Revised Edition. New York: Whittlesey House, 1961. 
Instructions for easily constructed instruments, des- 
cription of the atmosphere. Written on an elementary 
-and junior high level. 

Sloane, Eric. Eric Sloane's Wea^iher Book. Des Moines: 
Meredith Press, 1952. < 

Interesting explanation of weather phenomena in which 
• author incorporates drawings, charts and literature into 
text. Written on an intermediate and junior high level. 

Sloane, Eric. How You Can Forecast the Weather. 
Greenwich, Connecticut: Fawcett\(paperback) . 

Spar, Jerome. The Way of the Weather. Mankato, Minnesota: 
Creative Education Society, 1957. 

Designed for grade school use, abundantly illustrated. 

Spilhaus, A.F. Weathercraft. New York: Viking Press, 
1951. 

Descriiition of weather, how to forecast it, and con- 
struction of instruments. 



Tannehill, Ivan R, All About the Weather. New York: 
Random House, 1953. 
Simple but accurate. 

Thompson^ Philip D*, and O^Brien, Robert* Weather. New 
York: Time, 1965, (Life Sclencr Library) • 
Good drawings and piQtures,, very readable general 

2 discussion. 

/ 

Weiss, Kalcolm Storjns-"-from Jbhe Inside Out, New York: 
- Julian Messner, Division of Simon. and Schuster, 1973, 
An interesting description of the way clouds can be 
used. to predict different types of storma* Explanations 
of the storms and the work of meteorologists are also in 
eluded in this book. 



The following definitions may be helpful to a teacher 
whose class is investigating a Weather Predictions challenge 
Spme of the words are included to give the tear'.ar an under- 
standing of technical terms; others are included because 
they are conmonly used .throughout the resource book. 

These terms may be used when they are appropriate for.^the 
children's work* For example, a teacher may tell the .chil- 
dren that whek they conduct surveys, they are collecting 
data. It is not necessary for the teacher or students to 
learn the definitions nor to use all of the terms '""ile 
working on tjhelr challenge. Rather, the children v. ^1 begin 
to use the words and understand the meanings as. they become 
involved in their investigations. 



An .instrument for measuring wind speed. 

The numerical value obtained by dividing the sum of the 
elements of a set of data by the number of elements in that 
set. Also called the mean. 

An instrument for measuring atmospheric pressure. The pres- 
sure is usually expressed in terms of the height in inches 
of, a column of mercury. Normal sea level pressure is taken 
as 29.92 inches of mercury, this ^being 'the height of a col- 
umn of mercury that weighs the sabe as the column of air 
above it at sea level. 

A barometer in which changes in atmospheric pressure cause 
compression or expansion of a diaphragm that moves a pointer 

A barometer in which changes in atmospheric pressure cause 
corresponding changes in the height of a column of mercury. 

Setting and marking an instrument to correspond to standard 
measurements. 



Average weather conditions of an area. 

The branch of science that deals with the accumulated data 
of weather conditions of_an area. 



\ 



A collection of water droplets or ice crystals formed by 
condensation when. moist air cools, usually by rising. 

Highest-level cloud, made up of ice crystals. (Often called 
"mare's tails.") ^ ^ ^ ^ 

A puffy middle-level cloud formed by rising air currents. 
tOften called "fair weather" clouds.) 

A type of rain cloud (dark, ragged, and low) of 'uniform 
grayness that covers the entire sky* Now used chiefly as 
a combining form, as in cumulo-nimbus (rainy cumulus) or» 
nimbo-stratus (rainy stratus). 

A low-level, smooth, shapeless gray cloud having little ver- 
tical motion. Fog is a stratus cloud on or near the ground. 

A change from one form to another* Generally associated in 
mathematics and science with the change from one unit of 
measure to another or the change from one form of energy to 
another* . , , 

A relationship between two sets of data. 

Any facts, quantitative information, or statistics. 

The temperature at which the air becomes saturated with 
water vapor, i.e., the relative humidity is 100%. If the 
temperature drops below the dew point, dew or frost will 
form* 

The spread of data over the range of possible results* 

A happening; an occurrence; something that takes place. ^ 
Example: a day on which it rains. 

Tiny droplets of water * (condensed water vapor) suspended in 
the air and reducing visibility* 

Fog The shallow l ayer of surface fog that forms when the ground 

^ ^ ^ " is cooled to~The dew, point temperature by radiating its heat* 

A premctlw^ oT^f utu^^^^ ^n^lysiff erf 

present and past data*^ 

The number of times a certain event occurs in a given unit ' 
of time or in' a given total number of events* 
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Front 
Ftost 

Graph 

Bar Graph • 



The boundary between two air masses* 

Ice crystals that are deposited from the air on surfaces 
that cool by radiating their heat* 

\ 

A drawing or a {Picture of one or several sets of data* 

^ A graph of a set of measures or counts whose sizes are re- 
presented by the vertical (or horizontal) lengths of iJars 
of equal ^widths* Example: the .cloud cover each day for a 
given period of time. 



Conversion Graph 
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A line graph that Is used to change one unit of measurement 
to another* For example, changing centigrade temperature 
to Fahrenheit temperature. 
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CwmlMtive Diatribution Graph A graph that can be constructed from a histogram by com- 

' - puting running totals -from the histogram data. The first 

running total is the first value in the histogram data (see 
table of values). The pecond\running total is the sum of 
the first and second values of 'the histogram, the third is 
* the sum of" the first, second, and third values, and so on. 
The horizontal scale on the, graph is similar to that of the- 
histogram; the vertical scale goes from 0 to the total num-^ 
ber of events observed or samples taken (in the example, the. 
total number of days the temperature was recorded) . Each 
vertical distance on the graph shows the running total of 
the number of samples taken that are less than or equal to 
the value shown on the horizontal scale; thus the grapfi~154- 
low indicates that on eighteen days (or 72% of the total) 
the temperature was 16 C or less. 
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A type of bar graph that shows the distribution of the num- 
ber of times that different measures or counts of the same 
event have occurred* A histogram always shows ordered nu- ^ 
merical data on the horizontal axis* Example: the number 
of days the temperature was a given value (or in a given 
range of values) * ' ^ 
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A bar gtaph that is represented^by circles, triangles » or 
crossed with lines connecting them so that it has the ap- 
pearance of a line graph* (See Line Graph.) This is a use- 
ful representation to show clearly the fluctuations in one 
set of data and^tto show two or more sets of data on the same 
graph* Example: the daily barome'tric pressure readings* 
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Line Graph 



Scatter Graph 
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A graph in which a smooth line or line segments pass through 
or near points representing members of a set of data. Siace 
the line represents an infinity of points, the variable on 
the horizontal axis must be continuous . If the spaces be- 
tween the markings on the horizontal axis have no meaning, 
then the graph is not *a line graph, but a line chart (see 
Line. Chart) ^ even if the data points are connected by lines. 
Example: the hourly temperature readings for a" given day* ^ 
(This is a line graph because the approximate temperature 
at any time of day can be found, even though it may not have 
been- measured at thalt time. Thus, at 11:30 P.M; the tem- 
perature was about 16.5°C.) 
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A graph showing a scatter of points, each of which represents 
two characteristics of the same thing. For example, Ip the 
graph below, 'each point represents a day; the position of 
the point indicates the change in pressure from the previous 
day and the ^amount of rainfall in that time. 
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High Pressure Region 

Histogram 

Humidity 

Hurricane 

Hygrometer 

Hypothesis 

Inference 

Isobar 
Jet Stream 

Lightning 

Low Pressure Region 

^Mean 
Median 

Meteorology 
Millibar 



A region where air collects, cools, compres6es, and sinks- 
associated with fair weather/ The atmospheric pressure in 
such a region is higher than that outside it* 

See Graph* 

A measure of the water vapor content of air* 

A violent storm, formed over tropical water,- with very low 
central pressure, accompanied by winds of at least 75 m*p*h* 
torrential rainfall, and heavy seas* 

An insitrument used to measure the relative humidity in the 
atmosphere* 

A tentative conclusion made in prder to test its implica- 
tions or consequences* , 

An assumption ^derived from facts or information considered 
to be valid and accurate* \ ^ 

A line on a weather map connecting points of equal pressure'* 

\ 

A long narrow meandering stream of high-speed winds blowing 
from a westerly direction at an altitude \of seven to ten 
miles, often exceeding a speed of 250 miles per hour* , 



An electrical flash neutralizing a strong >buildup of posi- 
tive and negative charges between clouds or between a cloud 
and the ground* \ 

] 

A region where the air expands and rises — usually associated 
with stormy weather. The atmospheric pressure in such a 
region is lower than that outside it* 



the elements have 
median value has 



See Average. 

The middle value of a set of data in which 
been ordered from smallest to largest The 
as many elements above it as below 



The study of weather and atmospheric phenomena* 

A unit of measurement of pressure, usually Atmospheric pres- 



sure* Standard atmospheric pressure at sea 
millibars* 



level is 1013 



Mode 


The element or elements that occur most often in a set of 
data"; 


Nephoscope 


An instrument for measuring the speed of clouds. 


Ordered Set 

• 


A set of data arranged from smallest to largest. 


Per Cent 

* f 


Literally per hundred. A ratio in, which the denominator is 
always 100, e.g., 72 per cent ^ 72/100 » 0.72 « 72% , where 
* t;he sviabol % represents 1/100. 


Percentage 


A p?/rt of a whole expressed in hundredths. 


Precipitation 


Rain, snow, hail, sleet, or freezing rain. Produced when 
water vapor in the air forms droplets or crystals heavy 
enough to fall earthward. 


Pressure/ Atmospheric 


The force per unit area exerted by the atmosphere. At2sea 
* level the average atmospheric pressure is 14*7 3b •/in. (or 
1013 millibars or 29.92 inches of mercury) . 


Probability 


The likelihood or chance (expressed numerically) of one , 
event occurring out of several possible events* 


Proportion 


A statement of equality of two ratios, i.e., the first term 
divided by the second term equals the third term divided by 
' the fourth term, e.g., 5/100 « 1/2. Also a synonym for 
ratio: when two quantities are In direct proportion, their 
ratios are the same. f 


Psychrometer 


An instrument used, to measure the wet-bulb and dpr-bulb 

temperatures of the air. Relative humidity can then be — ^ 

found by using a table of data for that purpose. 


Quartile 
-First 


The first quartile is the value of the quarter-way piece of 
data in an ordered set of data. 


Third 

4 


The third quartile is the value of the three-quarter-way 
^ piece of data in an ordered set of data; 


Interquartile Range 


The range or length of the middle 50% of an ordered set of 
data; the difference between the' first and third quartile. 


Rain 


Precipitation in the form of wateA^drops ^t least 0.02 



inches in diameter* 
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Mange 
Rank 

Ratio 



Relative Humidity 

Sample 

Sample size 
Saturation Ppint - 

Sea- freeze 

5ieet 

Smog 

Snow 

Statistids 
Tally 



Mathematical: the difference between the smallest and the 
largest values in a set of data. 

* 

To order the members of a set according to some criterion, 
such as size or importance. Example: to put pieces of data 
from smallest to largest. 

The quotient of two denominate numbers or values indicating 
the relationship in quantity, alze^ or amount between two 
different things. For example, the per cent accuracy X)f the 
children's forecasts is the ratio of the number of correct 
forecasts to the total number of forecasts made, expressed 
as a .pi^centage. 

The amount of water vapor present in the air divided by the 
maximum amount of water vapor the air could hold at that 
temperature, expressed as a percentage. 

A representative fraction of a population studied to gain 
information about the whole population. 

The number of elements in a sample. 

The point (combination of temperature and water vapor coh- 
tentX at whfch the relative liunrLdity is 100 .per cent. 

A breeze blowing from cool water to replace the rising 
warmed air over adjacent land areas. 

Rain that freezes at a low level and then passes through a 
warm level nearer the ground. 

A combination of smoke and fog usually associated with in- 
dustrial regions. 

White or transparent crystals or flakes that form when water 
vapor crystallizes, usually on small particles in the clouds • 

The science of drawing conclusions or making predictions 
using a collection of quantitative data. 

A visible record used to keep a count of some set of data, 
espc'Cially a record of the number of times one or more 
events occur. Example: number of days it rained when the 
pressure fell. 
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Temperature 



A measure of hotness or coldness. Technically, an Indica- 
tion of the average kinetic energy of molecules • Temp^ra- 
tute Is commonly measured In degrees Fahrenheit or degrees 
centigrade (Celsius) • 



Thermometer, Centigrade 
(or Celsius) 



A thermometer on which the Interval between the normal 
freezing and boiling points of water is divided into 100 
parts or degrees, ranging from 0 C to 100 C« 



Thermometer,, Fahrenheit 



A thermometer on which the interval between the normal 
freezing and boiling points of water is divided into 180 
parts or degrees, ranging from 32 F to 212 F« 



Visibility 



Weather 



A measure of how clear the atmosphere is. Technically, the 
horizontal distance at which an object can be recognized by 
the unaided eye. 

Condition of the atmosphere in terms of heat, pressure, wind, 
and moisture, ' 



Wind 



Air in motion. 
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Skills, Processes, and Areas of Study Utilized In Weather Prediotionfl 

The unique aspect of USMES is the degree to vhlch it pro- 
^ ^ ivides experience in the process of solving real problems. 

Many would agree that this aspect of learning is so impor- 
tant as to deserve a regular place in the school program 
even if it means xiecreasing to some extent the time spent 
in Qther important* areas • Fortunately, real problem solving 
'is also an effective way of learning many of the skills; 
processes, and concepts in a wide range of school subjects. 

On the -following pages are five charts and an extensive, 
illustrative list oi skills, processes, and areas of study 
i ' that are utilized in USMES. The charts rate Weather Pre- 

' dictions according to i'ts potential for learning in various 

^ categories of each of five subject areas — real problem solv- 

ing, mathematics, science, social science, and language arts. 
The rating system is based bn the amount that each skill, 
process, or area of study within the subject areas is used — 
extensive (1), moderate (2), some (3), little or no use (-) . 
(The USMES Guide contains a chart that rates all USMES units 
in a similar way.) 

The chart for real problem solving presents the many as- 
pects of the problem-solving process that students generally 
use while working on an USMES challenge. A number of the . 
r steps in the process are used 'many times and in different 

orders, and many of the steps can be performed concurrently 
by separate groups of students. Each aspect listed in the * 
^ " chart applies not only to the major problem stated in the 

unit challenge but also to many of the tasks each small 
group undertakes while working on a solution to the major, 
problem. Consequently, USMES students gain extensive exper- 
ience with the problem-solving process. 

The charts for mathematics, science, social science, and ' 
language arts identify the specific skills, processes, and 
areas of study. that may be learned by students as they re- 
i spond to a Weather Predictions challenge and become involved 

with certain activities. Because the students initiate the 
activities,' it is impossible to, state unequivocally which 
y activities will take place. It is possible, however, to 
document activities that have taken place in USMES classes 
'and identify those skillg and processes that have been used 
by the students. 

Knowing in advance which skills and processes are likely 
' to be utilized in Weather Predictions and knowing the extent 

that they will be used, teachers can postpone the teaching 

O 



of those skills the traditional manner until later In 
the year/ If the students have not learned them during 
their USMES Activities by that time, they ean study them In 
the usual way. Further, the charts enable a teacher to In- 
tegrate USMES more|readlly with other areas of classroom 
work. For example* teachers may teach fractions , during 'math 
period when fractions are also being learned and utilized In^ 
the students' USMES activities. Teachers who have used 
USMES for several successive years have found that students 
are more motivated to learn basic skills when they have de- 
terinined a need for them In 'their USMES activities. During 
an USMES session the teacher may allow the students to 
learn the skills, entirely on their own or from othf;r stu- 
dents, or the teacher may conduct a skill session as the 
need for a particular skill arises. 

Because different USMES units have differing emphases on . 
the various aspects of problem solving and varying amounts 
of possible work in the various subject areas, teachers each 
year might select several possible challeng*es, based on 
their students' previous work in USMES, for their cla^s to 
consider. This choice should provide students with as ex- 
tensive a range of problems and as^wide a variety of skills, 
processes, and areas of study §s possible diJiPkig their years 
in school. . The charts and lists on the following pages can 
also help teachers with this type of planning* 

Some USMES teachers have use4 a chart similar to the one 
given hete for real problem solving as a record-keeping tool, 
noting each child's exposure to the various aspects of the 
process. Such a chart might be kept current by succeeding 
teachers and passed on as part of* a student's permanent 
record. Each year some attempt could be made^to vary a stu- 
dent's learning not only by introducing different types of 
challenges but also by altering the specific activities in 
.which each student takes part. For example, children who 
have done mostly construction work in one unit may be en- 
couraged to take part in the data collection and data analy- 
sis in their next unit. 

Following the rating charts are the lists of explicit ex- 
amples of real problem solving and other subject area skills, 
processes, and areas of study learned and utilized in 
Weather Predictions. Like the charts, these lists are based 
on documentation of activities that have taken place in 
USMES classes. The greater detail of* the lists allows teach- 
ers to see exactly how the various pasic skills, processes, 
and areas of study listed in the charts* may arise in Weather 
Predictions. 

/ ^ O 



The number cf examples in the real problem solving list 
have been limited because the list Itself would be unreason- 
ably lon^ if all the examples were. listed for some of the 
categories. It should also be noted that the example (s) in 
the first category—Ideritifying and- Defining IToibi ems—have 
been limited to the major problem that is the focus of the 
unit. During the course of their work, the students will 
encounter and solve many other, secondary problems, such as 
the problem of how to display their data or how to draw a 
scale layout. 

Breaking down an interdisciplinary curriculum like USMES 
into its various subject area components is a difficult and 
highly inexact procedure. Within USMES the various, subject 
areas overlap significantly, and any subdivision must be to 
some extent arbitrary. For example, where does measuring 
as a mathematical skill end and measurement as science and 
social 'science process begin? How does one distinguish 
between the processes of real problem solving, of science, 
and of social science? Even within one subject area, the 
problem still remains — what is the difference between graph- 
ing ^ a skill and graphing as an area of study? This prob- 
lem has been partially solved by judicious choice of ex- 
amples and extensive cross-referencing. 

^Because of this overlap of subject areas, there are 
clearly other outlines that are equally valid. The scheme 
presented here was developed with much care and thought by 
members of the USMES staff with help from others knowledge- 
able in the fields of mathematics, science, social science, 
and language arts. It represents one method of examining 
comprehensively the scope of USMES and ih no way denies the 
existence of other' methods. 
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REAL PROBLEM SOLVING 



Identifying and defining problem. 

Deciding on Information and Investigations 
needed^ 

Determining what needs to be done firsts 
setting priorities. 

Deciding on best ways to obtain Informa- 
tion needed* 

Working cooperatively in groups on tasks* 

Making decisions as needed* 

Utilizing and appreciating basic skills 
- and processes* 

Carrying out data collection procedures — 
observing, surveying, researching, 
measuring, classifying, experimenting, 
constructing* 

Asking questions, inferring* v 

Distinguishing fact from opinion, 
relevant from Irrelevant data, 
reliable from unreliable sources* 



KEY:. 1 » extensive use, 2 « moderate use, 3 » son 




REAL PROBLEM SOLVING 


Overall 
RatlnR 


Evaluating procedures used for data 
collection and analysis. Detecting 
flaws in process or errors in data* 

Organizing and* processing data or informa- 
tion ^ 

Analyzing and interpreting data or Infotma- 
tlon* 

Predicting, » formulating hypotheses, sug- 
gesting possible solutions based on data 
collected* 

Evaluating proposed solutions in terms of 
practicality, social values, efficacy, 
aesthetic values* 

Tryitig out various solutions and evaluating 
the results, testing hypotheses. 

Communicating and displaying data or 
information. 

Working to Implement solutlon(s) chosen 
by the class. 

Making generalizations that might hold true 
under similar circumstances \ applying 
problem-solving process to other real 
problems. }f 





use, - = little or no use 

X o ^ 



MATHEMATICS 



Basic Skills 



Cli(88l£ylng/Categorizing 
Counting ' 

Computation Using Operations 
Addition/Subtraction 
Multiplication/Division 
Fractlons/Ratlos/Percentages 
Business and Consumer Mathematics/ 
MDney and Finance 

Measuring 

Comparing 

.Estimating/ Approxlmatlng/Rpundlng Of £ 

Organizing Data 

Statistical Analysis 

Opinion Surveyg^/Sampllng Techniques 

Graphing 

Spatial Visualization/Geometry 
Areas of Study 



Numeration Systems 

Number Systems and Properties 

Denominate Numbers/Dimensions 

Scaling 

Symmetry/Similarity/ Congruence 
Accuracy/Measurement Error/ 
Estimation/Approximation 
Statistics/Random Processes/Froba)>lllty 
Graphing/Functions 
Fraction/Ratio 
Maximum and Minimum Values 
Equlvalence/Inequallty/Equatlons 
Money/ Finance 
Set Theory 



KEY: 1 " extensive use, 2 * moderate use, 3 " som 
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Overall 




Ratins 


Processes 




Observing/Describing 


1 


Classifying , * » 


1 


Identifying Variables 


1 


Defining V^ariables Operationally 


1 


Manipulating, Controlling Variables/ 




Experimenting 


3 


Designing and Constructing Measuring 




Dev4.ces and Equipment 


1 . 


Inferring/Predicting/Formulating, 




Testing Hypotheses/Modeling 


1 


Measuring/Collecting, R^Qording Data 


1 


Organizing, Processing Data 


1<, 


Analyzing, Interpreting Data 


1 ' 


Communicating. Disolavins Daiia 


1 


Generalizing/Applying Process to New 




Problems 


1 


Areas of Study 




• 

Measurement 


1 


Motion 


2 


Force 


1 


Mechanical ^^ovk and Energy 


— 


Solids, Liquids, and Gases 


1 


Electricity . 


3 


Heat ' ' 


1 


Light 


3 


Sound ^ 


3 


Animal and Plant Classification 


— 


Ecology/Environment 


1 


Nutrition/Growth 




Genetics/Heredity/Propagation 


- 


Animal and Plant Behavior 




Anatomy/Physiology 





use, - - little or no use 
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SOCIAL SCIENCE 



Overall 
flating 



Process 



Ob'gerving/Describing/Classifying 
Identifying Problems, Variables 
Manipulating, Controlling Variables/ 

Experimenting 
Inferring/Predicting/Fonnulating, 

Testing Hypotheses 
Collecting, Recording Data/Measuring 
Organizing, Processing Data 
Analyzing, Interpreting Data 
Communicating, Displaying Data 
Generalizing/Applying Process to Daily Life 

A ttitudes/Val ues . ' 

Accepting responsibility for actions and 
results 

Developing interest and involvement in 

human affairs > 
Recognizing the importance of individual 

and group contributions to society . 
Developing inquisitiveness , self-reliapce, 

and initiative ^ ^ 

Recognizing the values of cooperation, , 

group work, and division of labor 
Understanding modes of inquiry used in the 

sciences, appreciating their power and 

precision 
Respecting the views, thoughts, and 

feelings of others 
Being open to new ideas and information 
Learning the importance and influence of 

values in decision making 

Areas of Study 

s 

Anthropology 
Economics 

Geography/Physical Environment 

Political Science/ Government Systems ; * 

Recent' Local History 

Social Psychology/Individual and Group 

Behavior » 
Sociology/Social Systems 



1 
1 



er|c 



lb 
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Overall 




Rating 


Basic Skilds - 




Reading 




Literal Comprehension: Decoding Words, 




Sentences, Paragraphs 


1 


Critical Reading: Comprehending 




Meanings, Interpretation 


1 


Oral Language 




.Speaking 


1 


Listening 


1 


Memorizing 


- 


Written Language 




Spelling 


3 


Grammar: Punctuation, Syntax, Usage 


3 


Composition 


3 


oCuay oKiiis 




Outlining/Organizing 


3 




1 


Attitudes/Values 

* 




Appreciating the value of expressing ideas 




through speaking and writing . 


1 


Appreciating the value of written 




resources 


1 


Developing an interest in reading and 




writing 


2 


Making judgments concerning what is read 


1 


Appreciating the value of different forms 
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conmunication 


1 



KEY: 1 « extensive use, 2 " moderate use 
3 « some use, - " little or no use 



REAL PROBLEM SOLVING IN WEATHER PREDICTIONS 



Identifying and Defining Problems 



• Students decide that predicting the weather for weekend 

activities is a problem for them. 

• See also SOCIAL SCIENCE list: Identifying Problems, 

Variables * 



Deciding on Information Needed 



• After a discussion students decide they need to collect 

information on various weather characteristics, such as 
' . temperature, pressure, wind direction, and cloud types « 



Determining What Needs to Be^ Done 
^Flrst/ Setting Priorities 



• Students decide first to observe weather and make simple 

predictions; students later decide ho use data from 
^ instruments in their predictions, 

• Students decide to record weather data in logbooks and 

then to graph it. 



Deciding ori Best Ways to Obtain 
Information Needed 



Children establish a schedule, for daily measurements of 

weather data, such as wind direction, temperature, 
^ barometric pressure, cloud cover. 

Children decide that, as a check, at least two children 
will read each thermometer, barometer, etc., when 
taking measurements. 

Children decide to do research in library on weather 
topics. 



Working Cooperatively in Groups on Tasks 



• Students form groups to collect data on different 
weather variables and to make daily predictions. 



Making Decisions as Needed 



• Students decide to work in groups so that more can be 

accomplished. 

• Students decide that certain data collection procedures 

or construction designs are bes^t. 

• Students decide to make a presentation to the principal 

requesting permission to announce school-wide forecasts 
on the PA system. 



Utilizing and Appreciating Basic 
Skills and Processes 



• Children measure temperatures at different times of the 

day to verify their predictions. » 

• Children prepare graphs of their weather data. 



Students recognize that making accurate weather ^e- 
dictions and conmunicating them' to others will help 
many people besides themselves./ / 

Students write letters to and exchange information with 
/children in other parts of thejcountry. / 

See also MATHEMATICS, SCIENCE, SOCIAL SCIElSfCE, 'and 
LANGUAGE ARTS lists. j / 

! / 

Students conduct opinion survey ^to see whether other 
students are interested in receiving their weather 
report. , | 
Students research weather topics in the library. 
Students measure different weatker variables, for ex- 
ample, temperature, relative humidity, barometric 
pressure, * „ • ♦ 

Sjtudents categorize different typejs of weather, types of 

clouds • I 
Students devise experiments to demonstrate different 

weather phenomena. j 
Students construct simple weather instruments. 
See also MATHEMATICS list: ciassifying/Categorizing; 

Measuring . ^ I 

See also SCIENCE list: Obserying/ Describing; Classifying; 
Manipulating, Controlling Variables/Experimenting; De- 
signing and Constructing ^easuri^g Devices and Equip-- 
ment; Measuring/Collecting } Recording Data. 
See also SOCIAI^ SCIENCE listj Observing/ Describing/ 
Classifying"; Manipulating , jControlling Variables/ 
Experimenting; Collecting , ^ Recording Data/Measuring. 

Studentj^ ask whether watching certain weather character- 
istics will enable them tci predict the weather and 
inf/r from correct forecasts that it will. 

Students ask whether there is a relationship between 
changes in barometric pressure and the future weather 
and infer from observatidns that there is. 

Students ask whether knowing the weather ahead of time 
will help them plan their after-school activities. 

See also SCIENCii list: myerring/Predicting/Formulating, 
Testing Hypotheses/ModeV^ng. 

See also SOCIAL SCIENCE list: Inferring/Predicting/ 
Formulating, Testing Hy6otheses. 



DistinguishingTFact "from Opinion, ~" • Students realize that some folklore about weather is non- 

Relevant from Irrelevant Data, sense (such as the groundhog^s shadow presaging more 

Reliable from Unreliable Sources winter) and some is based on scientific fact (such as 

' a ring, or halo, around the inoon or sun foretelling 

rain) • "^^"^ 

• Students realize that certain variables (such as wind 

direction, cloud types, pressure change) are inore 
relevant to predicting the weather than others (such 
,as amount of rainfall or wind speed)* 

• Students find that their own forecasts or those of the . 

/ weather bureau, TV, or newspaper are more reliable than 
the Farmer's Almanac. 



Evaluating Procedures Used for Data 
Collection and Analysis, Detecting 
Flaws in Process or Errors in Data 



• Children decide to record their weather predictions as 

them formulate them so that they can be verified. 

• Students measuring, outside temperature under a variety 

of conditions c^btain widely varying results* They 
discuss the discrepancies and choose one location in 
which to take t^e measurements* 

• Children agree that the information given on weather 

maps should be opnsidered when they make predictions* 

• See also MATHEMTI^CS list: Estimating/Approximating/ \ 

Rounding Off* * i 



Organizing and Processing Data 



Students record their temperature data on a chart* 
Students add the record of actual weather to the record 

of predictions* i 
See also MATHEMATICS list: Organizing Data. \ 
See also SCIENCE and SOCIAL SCIENCE lists: Organizing^^ 

Processing^ Data. \ 



Analyzing and Interpreting Data 



Students^ find average temperatures for a certain period 
of time* 

Students analyze data to see whether changes in pressure 

produce certain types of weather* 
See also MATHEMATICS list: Comparing; Statistical Analy- 

sis; Opinion Surveys/Sampling Teclmiques; Maximum and 

Minimum Values; Graphing. 
See also SCIENCE and. SOCIAL SCIENCE lists: T^nalyzing, 

Interpreting Data. 
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Predicting, Formulating Hypotheses, 
Suggesting Possible Solutions Based 
on Data Collected 



• Students hypothesize that they can predict the weather 

with reasonable accuracy by using their data. 

• After successfully formulating short-term predictions for 

a certain. amount of time, students suggest making daily 
predictions on the school *s public address system. 

• See also SCIENCE list: Inferring/Predicting/Formulating, 

Testing Hypotheses/Modeling. 

• See also SOCIAL SCIENCE list: Inferring/Predicting/ 

formulating. Testing Hypotheses. 



Evaluating Proposed Solutions in Terms of 
Practicality, social Values, , Efficacy , 
Aesthetic Values 



• Children discuss how accurate their predictions have 
been and what effects the knowledge has had on other 
students. 



Trying Out Various Solutions and 
Evaluating the Results, Testing 
Hypotheses 



Students predict the weather using different combinations 

of factors to find those that work best? 
Students use best combination of weather characteristics 

to make forecasts. 
See also SCIENCE list: Inferring/Predicting/Formulating, 

Testing Hypotheses/Modeling. 
See also SOCIAL SCIENCE list: Inferring/Predicting/ 

Formulating/ Testing Hypotheses^ 



Communicating and Displaying Data 
or Information 



Children make a line chart to show variation in tempera- 
ture readings for a two-week period. 

Students keep a chart of their daily weather predictions 
and of the actual weather. 

See also MATHEMATICS list: Graphing/ Scaling. 

See also SCIENCE and SOCIAL SCIENCE lists: Communicating, 
Displaying Data. m 

See also LANGUAGE ARTS list. 



liiorking to Implement Solution (s) 
Chosen by the Class 



• Students preeeut their plan for school-wide daily 
weather predictions to the principal. 



Hiking Generalizations thAt Might Hold 
True Under Similar Circums-tances ; Applying 
Problem-^Solving Process to other Real 
Problen}s 
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Students who have drawn graphs to display data in on^ 
instance more readily draw graphs in other instances. 

Students working on Weather Predictions apply skills they 
have acquired to their work on Nature Trails. 

See also SCIENCE list: Generalizing/Applying Process to 
New Problems. 

See also SOCIAL SCIENCE list: Generalizing/Applying ^ 
Process to Daily Life. 



ACTIVITIES IN WEATHER PREDICTIONS UTILI^ZING MATHEMATICS 



Basic- Skills 



Classifying/Categorizing 



• Categorizing characteristics or properties of weather. 

d Categorizing characteristics or properties of weather in. 
laore than one way. 

• Usiug the concepts of sets (subsets, unions, inter- 

sections, set notation) for discussing weather factors. 

• See also SCIENCE list: Classifying. 

• See also SOCIAL SCIENCE list: Observing/ Describing/ 

Classifying. 



Counting 



Counting the number of days when forecast was accurate. 
Counting and tallying votes on the accuracy of a pre- 
diction. 

Counting to read scales on instruments, such as thermom- 
eter, barometer. 
Counting by sets to find scale for graph axes. 



Computation Using Operations: 
Addl t ion/ Sub trac t ion 



• Adding one- or two-digit whole numbers to find total 

tairy or total measurement, such as rainfall during a 
one-week period, etc.* 

• Subtracting to find differences between predicted and 

actual measurements, such .as temperature, relative 
humidity, etc. 

• Subtracting one-, two-, or three-digit whole numbers to 

find ranges for graph axes or for measurement datk. 



Computation Using Operations: 
Multiplication/Division 



• Multiplying or dividing to find scale for graph axes. 

• Multiplying and dividing to convert temperature readings 

from centigrade to Fahrenheit and vice versa. 

• Dividing to calculate averages, such as temperature, 

rainfall, etc* 

• Dividing to calculate ratios, fractions, or percentages, 

such as percentages of correct predictions over a given 
amount of time.. 



Computation Using Operations: 
Fractions/Ratios/Percentages ' 



• Using mixed numbers to perform calculations, such as 

calculating tot^l precipitation for a given period.. 

• Changing fractions to higher or lower terms (equivalent 

ftactions) to perform operations such as calculating 
total ampunt of rainfall. 



Computation Using Operations: 
Fractions/Ratios/Percentages (cont . ) 



• Using ratios and fractions to convert froB^ centigrade 
, to Fahrenheit and vice versa* 

• Using fractions in measurement, graphing, or' graphic 

comparisons. 

• Calculating percentage of accurate weather predictions. 

• Using* decimal fractions to express barometric pressure 

or rainfall. 

• Using <5efcentage to express relative humidity. 

• Using percentages to express chance of rain or to measure 

cloud cover. 



Measuring 



• Using different standard units of measure, for example, 

measuring temperature in degrees Fahrenheit and degrees 
centigrade. ' * 

• Reading measuring devices accurately when measuring air 

pressure, temperature, humidity^ etc^ 
« Taking repeated measurements and using the median 
measurement. , * • 

• See also SCIENCE list: Measuring/Collecting, Recording 

Data. . 

• See also SOCIAL SCIENCE list: Collecting, Recording 

Data/Measuring* 



Comparing 



• Comparing quantitative data gathered from various 

sources, such' as data from different indoor and out- 
door thermometers or data from their instruments wi-th 
th^t from newspapers or TV. 

• Comparing qualitative information gathered* f rom various 

sources, such as weather folklore. 

• Comparing qualitative with quantitative data. 

• Comparing predicted weather data and actual weather data. 

• Making graphic comparisons of fractions and ratios when 

analyzing data, such as the proportionate number of 
days it rained in a month. 

• Comparing costs of various construction! materials'^ 

• Using the concept of greater thax^ and less than, e.g., 

in making comparisons of changes in barometric pressure 
readings, temperature readings. 

• See also SCIENCE list: Analyzing, Interpreting Data* 

• See also SOCIAL SCIEblCE list: Analyzing, Interpreting 

Data* 



Estimating/Approxlraa ting/Rounding Off 



ERIC 



Estimating error in measurements or readings of instrument 
scale or error in qualitative judgments on daily 
weather predictions. 
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Estlmating/Approximatlng/Roundlng Off • Determining when a measurement is likely to be accurate 
(cont.) enough for a particular purpose* 

f • Using approximation in constructing weather instruments. 

Rounding off measurements, for example, wind speed, 
X barometric pressure, temperature, to nearest whole 

s number • 

• Estimating wind speed. 

• Calibrating a homemade instrument. 



Organizing Data • Organizing and classifying sets of weather observations. 

• Recording data on actual weather so that it corresponds 

to data on predictions and weather factors. 
^ • Tallying on bar graphs or histograms. 

• Ordering real numbers on a number line or graph axis. 

• Ordering the steps in a process. 

• Ordering inches, feet, yards, degrees. 

•.See also SCIENCE list: Organizing, Processing Data. 

• See also SOCIAL SCIENCE iist: Organizing, Processing 

Data* 



Statistical Analysis • Interpreting bar graphs, histograms, scatter graphs, etc. 

• Finding the mean and mode i,n an ordered set of tempera- 

ture data. , o ^ 

• Asse'ssing the -predictability of weather based on 
* ^ climatology data. . 

, • Correlating actual weather with changes in weather 
' • factors. 

• DetemLning range of temperature data (e.g., for a given 

month) . 

• Compiling quantitative data on wind direction. 

' • Makirig short- and long-range predictions based on 

* climatology data, instrument readings, weather maps. 

• See also SCIENCE list: Analyzing, Interpreting Data. 

J • ' * • See also SOCIAL SfelENCE list: Analyzing, Interpreting 

Data. ^ 

♦ • • 

Opinion Surveys/Sampling Techniques • Conducting survey to determine interest of others in 

• receiving daily weather forecasts. 

^ ' ' • See also SCIENCE list: Analyzing, Interpreting Data. 

; • See also SOCIAL. SCIENCE' list: • Analyzing, Interpreting 

' , Data. I 



" ■ / 

Graphing ^ • Using alternative metKods of displaying data, e.g., 

temperature data, barometric pressure data* 

• Making a graph form — dividing axes into parts, deciding 

on an appropriate scale. 

• l^epresenting data on graphs* 

• Bar graph — percentage of correct forecasts for 
different combinations of weather factors* 

• Conversion graph — measurements of temperature in 
degrees Fahrenheit vs. degrees centigrade. 

• Cumulative distribution graph — number of days the 
maximum temperature was a certain value or less. 

• Histogram — number o£ days the temperature was a 
certain value in a given period of time. 

• Line chart — daily barometric pressure or tenqjerature 
readings for a two-week (or longer) period. 

• Line graph — hourly temperature readings on a given 
day. 

• Scatter graph — change in barometric pressure vs. 
amount of rainfall on the same day. 

• Representing several sets of data on one graph. 

• Obtaining information from graphs. 

•'See also SCIENCE list: Communicating, Displaying Data^ 

• See also SOCIAL SCIENCE list: Communicating, Displaying 
Data . 



Spatial Visualization/Geometry • Constructing and using geometric figures, for example, 

triangles, circles, in the construction of weather 
instruments. 

• Using the concept- of greater than and less than to com- 

pare geometric figures. 

• Measuring and constructing weather instruments using 

rulers, compasses, and protractors. 



Areas of Study 

Numeration Systems 

' / 



• Using the decimal system in measuring rainfall, 

'barometric pressure. 
>• Using fractions when measuring while constructing 
weather instruments. 

• See also Computation Using, Operations; Fractions/ 

Ra tios/Percen ta ges . 



Number Systems and Properties 




• See Computation Using Operations* 



Denominate Numbers/Dimensions' 



• See Measuring. 
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Scaling 



• Using maps to chatt and derive weather information, such 
as data on^fronts, locations of high pressure and low 
pressure regions* 



Accuracy/Measurement Error/ 
Estimation/ Approximation ' 



• See Measuring and Estimating/Approximating/Rounding 
Off. 



Statistics/Random Processes/Probability • See statistical Analysis. 



Grap hlng/ Func t ion s 



• See Graphing. 



Fraction/ Ratio 



t See Computation Using Operations: Fractions/Ratios/ 

' Percentages. S 



Maximum and Minimum Values 



/ 

Equivalence/Inequality/ Equations 

/ 

S^t Theory 



• Finding most efficient way to make accurate weather 

predictions I ^ 

• Recording and graphing maximum and minimum daily 

temperatures* 



See Comparing ^ and Computation Using Operations. 
See Classifying/Categorizing. 
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ACTIVITIES IN WEATHER PREDICTIONS UTILIZING SCIENCE 



Process 

Observing/Describing 



• Obiserving/describing the weather after an outside ob- 

servation. ' , / 

• Observing/describing cloud types. ^ ^ / 
•'Observing changes in temperature by reading a homemade 

or commercial thermometer.", j 

• Observing early morning dew on grass during outside 



observation. 
See also S0CIAL SCIENCE list: 
Classifying. 



I 

Observing/ Descrdjbing/ 



Classifying 



• Determining which portions of the yard are shaded and 

which are not. 

• Classifying clouds into their various categories. 

• Classifying the day's weather as clear, rainy, cloudy, 

etc. 

• See also MATHEMATICS list: Classifying/Categorizing. 

• See also SOCIAL SCIENCE list; Observing/Describing/ 

Classifying. 



Identifying Variables 



Defining Variables Operationally 
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Identifying weather variables important to accurate pre- 
dictions. . 

IdentJ/ying temperature, wind direction, barometric 
pressure, cloud cover, rainfall, and relative humidity, 
as things to be measured. 7 

Identifying time of day ajs .one of the things to be 
controlled. / . - 

See also SOCIAL SCIENCE list: 
Variables . 



-Identifying Problems/ 



I 

Defining, outside temperature as tlxe temperature measured 

by a thermometer in degrees ' cei^tigrade (or Fahrenheit) 

at some given point on the school grounds (or as the 

average taken at several pointii). 
Defining winfl direction as the dbmpass direction' from 

which the wind blows. // v ^ . . <' " 

Defining the value of the barometric pressure as the 

value shown on the scale of ^n aneroid barometer. 
Defining cloudy as 75% or xaore,/ of the sky covered, sunny 

as 25% or less of the sky c6Vered, and partly cloudy 

as anything between these tijto. 



/ 
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Defining Variables Operationally (cont,) • 



Defining rainfall as the amount of water in inches col- 
lected in the rain gauge in a twenty-four hour period. 

Defining relative humidity as the '^percentage read from a 
table based on the difference in the readings of a - 
wet-bulb thermometer and a dry-blub thermometer. ^ 



Manipulating, Controlling Variables/ 



Experimenting 



Designing and Constructing Measuring 
Devices and Equipment 



Measuring temperature, pressure, and/or relative humidity 
under various conditions — certain time of day, certain 
place around school, etc. ] 

Designing and conducting experiments to explain various 
weather phenomena. 

See also SOCIAL SCIENCE list: Manipulating, Controlling 
Variables/Experimenting. 



• Constructing weather instruments to build a schooj. 

weather station, for example, wind vane, rain gauge, 
mineral oil barometer, psychfometer. 



Inferring/Predicting/Formulating, 
Testing, Hypotheses/Modeling 



Inferring from observation data that a correlation exists 
between wind direction and the weather it brings. 

Inferring from observation data ^that a correlation exists 
between rainy or cloudy veather and barometric pressure. 

Using data and observation to predict the weather for the 
next day. 

Hypothesizing that the weather can be more accurately 

predicted by using all available observation data; 

comparing accuracy of predictions made using various ^ 

number&,^f weather factors. 
Hypothesizing that mineral oil barometer will be more 
, accurate if it is kept at constant t^peratiire; moving 

barometer and comparing accuracy of results in the two 

locations. 

See also SOCIAL SCIENCE list: Inferring/Predicting/ 
Formulating, Testing Hypotheses* 



Measuring/Collecting, Recording Data 
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Using thermometers to measure temperature, barometers to 
measure barometric pressure, etc., and recording read- 
ings on weather charts and graphs. 

No ting, and writing down weather that is associated with 
various types of clouds. 

See also MATHEMATICS list: Measuring. 

See also^SOCIAL SCIENCE list:. Collecting, Recording 
Data/Measuring^, , 



Organizing, Processing Data 



Analyzing, Interpreting Data 



Ordering temperature (pressure, humidity, rainfall, etc.) 

data accordlnjg' to time of day and day of week* 
Counting and tallying number of days of certain types of 

weather (rain, snow, cloudy, partly cloudy, sunny) for 
' different wind directions (for different cloud types, 

for changes In pressure) • . ^ 

See also MATHEMATICS list: > Organizing Data. 
See also SOCIAL SCIENCE list: Organizing, Processing 

Data. 



Calculating average temperature readings for a week* 
Spotting patterns and "trends In cllmatologlcal data: 

correlating changes In pressure (wind direction, 

humidity, temperature) with weather that follows such 

changes. ; ^ " 

See also MATHEMATICS list: ' Comparing; Statistical 

Analysis; Opinion Surveys/Sampling Techniques; Graph--' 

ing; Maximum and Minimum Values^ 
See also SoAlAL SCIENCE list: Analyzing, Interpreti-ng 

Data. 



Communicating, Displaying Data 



Showing weather data on graphs and charts. 

Posting written forecast on bulletin board ox giving 

oral forecast over Intercom. 
See also MATHEMATICS list: .Graphing. " - 

See also LANGUAGE ARTS list, / 



Generalizing/ Applying Process to 
New Problems 



/ 

Applying skills acquired from work on Weathe'r Predictions 
to Play Area Des ign and llfse, ^ ^ ^ 

Using knowledge acquired from working on Weather Pre- 
dictions to predict the we^ither for a camping trip to 
another section of state. 

See also SOCIAL SCIENCE list: Generalizing/Applying 
Pr<k:ess to Daily Life. 



Areas of Study 
Measurement 




Measuring temperature with Fahrenheit and centigrade 

thermometers; measuring pressure using various types 
. of barometers; etc. 

Using different measuring tools to measure different 
weather variable9, for example, wind direction, temper- 
ature, barometric pressure. 



Measurement (cont.) 
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• See also Measuring/Collecting, Recording Data. 

• See also MATHEMATICS list: Measuring. 



Motion 

Speed/Velocity 



• Observing that wind varies in speed and direction. 

• Observing that as wind speed increases, different objects 
^ (leaves, flags, tree branches, etc.) are set in motion. 



Force 



• Observing that force must be exerted to hammer nails itjito 
wood, noting that the hammer multiplies the force that 
is exerted (when constructing weather instruments). 



Air Pressure 



Observing that weather often becomes or remains fair 
when atmospheric pressure remains steady or goes up. 

Observing that weather often becomes or remains poor 
whei/ atmospheric pressure falls steadily or rapidly. 

Observing changes in barometric pressure by reading home- 
made or commercial liquld-f illfed barometers or aneroid 
barometers. 

Observing that differences in air pressure cause a liquid 
to rise in a tube containing a partial vacuum. 



Solids, Liquids, and Gases 
States of Matter 
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• Observing dew or frost condensed on the inside of a window 

or on the grass. ^ ' 

• Observing the air around them and various forms of 

precipitation. 

• Observing that snow collected outside turns to water when 

brought into the, classroom. 

• Noting that the weight of the jar containing snow is the 

same tis fhe weight of the jar containing* the melted 
snow. ' 

• Observing that just before it rains, there is either a 

sharp increase in humidity while the temperature re- 
mains the same, or a drop in temperature while the 
humidity remains the same because warm a^r holds more 
moisture (water vapor) than cold air. 
Noting that a change in cirrus clouds toJ*<5wet types 'of. 
rain or snow clouds is often followed by rain or snow. 
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Properties of Matter 



# Observing that different construction materials, such as 
lumber and Trl-Wall have different properties that 
make them useful for different tasks « 



Electricity 

i 

Heat Tecqierature 



Light 

J 

Sound / 



• Observing that mechanical energy of cloud movement can be 

transformed Into electrical energy In lightning. 

• Observing that electricity can be transformed Into 

mechanical energy (saber saw, electric drill, etc.)) 
Into heat energy (glue gun, etcO» Into chemical energy 
(battery charger) . ' 

• Observing and measuring changes in temperature by reading 

a homemade or commercial thermometer. 

• Observing that a clear night Is colder than a cloudy night 

because clouds tend to^ prevent the heat of the earth ^s 
surface from escaping. 

• Observi-ng that high pressure areas and low pressure areas 

^move across the country because of upper air winds 
created by. unequal heating of earth^s surface and ro- 
tation of the earth. ^ 

• Observing that winds biOw from places of high atmospheric 

pressure to places of low atmospheric pressure because 
of unequal heatxng of the atmosphere. 

• Observing land and sea breezes caused by unequal heating 

and cooling of bodies of land and water. 

• Observing that clou<s change from cumulus to towering 

cumulonimbus (thunderheads) before a ^ thunders td'rm as 
clouds are pushed upward by. temperatiird differences. 



• Observing ring (halo^around sun dr moon due to refraction 

of light through ice particles in clrrostratus clouds. 

• Observing rainbow (separation of white light into' colors) 

due to refraction of light through vater droplets. 

• Observing alternating dark and light areas as clouds block 

direct sunlight from reaching the ground. 

• Observing reflection of light off water droplets in 

clouds. 

• Observing flash of lightning as electrical energy is 

transformed into light energy. . 



• Observing that the sound of thunder arrives later that! 
the flash of llg'htnlng that caused it because sound 
travels much more slowly than light. 



• Estimating distance of thunderstorm by using conversion 

of five seconds (between flash of lightning and sound 
of thunder) for each mile of distance to storm» based 
on speed of sound of about 1100 ft/sec* 

• Observing that weather plays a key role in determinir.^ 

the environment and ecological cycles in a given region 

• Noting that seasonal changes in weather determine types 

of plants and animals in a given area* 
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Sound (contO 



Ecology/Environment 




ACTIVITIES IN WEATHER PREDICTIONS UTILIZING SOCIAL SCIENCE 



Process 

Observing/Describing/ Classifying 



• Organizing and classifying sets of Ideas or Information* 

• Observing and describing the effects of weather on 

schoolmates, iEor example, Indoor recess on rainy days. 

• See also MATHEMATICS list: Classifying/Categorizing. 

• See also SCIENCE list: Observing/Describing/Classifying. 



Identifying Problems, Variables 

/ 



Identifying the problems weather creates for people, for 
example, dls/comfort, making travelling hazardous, fore* 
Ing the cancellation of school or school activities* 

Identifying variables that affect the results of an 
opinion survey, e.g., recent bad weather, age and 
habits of ijeople* 

See also SCIENCE list: Identifying Variables. 



Manipulating, Controlling Variables/ 
Experimenting 



Determining ^If there Is a correlation between the relative 

humidity and the dlscomforjt a person feels* 
Conducting an opinion survey using a stratified random 
^ sample of / students. 

See also SCIENCE list: Manipulating, Controlling 
Variabl ei/ Experimenting . / 



Inferrlng/Predlctlng/Formulating, 
Testing Hypotheses 



• Inferring that knowing the weather ahead of time benefits 
people, f • j 



HypotHeslpLng that ofhers in the* s^cHooin^o^^ 

hear (or read) their weather report;^ conducting opinion 
•^ survey to determine if this is so. 

Inferring! that the results of anoopinion survey based oh 
a stratified random sample reflect che opinions of all 
students. / 

See also! SCIENCE list: In f err ing /Predict ing /Formulating, 
Testing Hypotheses/ Modeling . 



Collecting, Recording Data/Measuring 



• Conducting opinion survey, counting responses. 
See also MATHEMATICS list: Countings Measuring. 

• See also SCIENCE list: Measuring/CoTlecting , Recording 

Data.' 



Organizing, Processing Data 



• Tallying opinion survey data. 

• See also MATHEMATICS list: Organizing Data. 

• See also SCIENCE list: Organizing, Processing Data. 
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Analyzing, Interpreting Data 



Comparing survey responses to determine that others do 

want the weather forecast. 
Comparing survey data obtained from different groups of 

people or samples of different size. 
Evaluating the way the survey was administered, the size 

and makeup of the* sample. 
See also MATHEMATICS list: Comparing; Statistical 

Analysis; Opinion Surveys/Sampling Techniques; 

Graphing; Maximum and Minimum Values. 
See also SCIENCE list: Analyzing , Interpreting Data. 



Communicating, Displaying Data 



• See MATHEMATICS list: Graphing. 

• See SCIENCE list: Communicating, Displaying Data 

• See LANGUAGE ARTS list. 



Gene ralizingyKj)p lying Process to 
Daily Life 



Using knowledge and techniques acquired from predicting 

weather daily to help in making decisions that are 

affected \>y weather, e.g., what to wear. 
Using the knowledge acquired to help predict the weather 

for special events outside of, school. 
Using oners' knowledge of opinion surveys on other 

surveys. 

See also SCIENCE llstxGeneralizing/Applying Process to 
New Problems. 



Atti tudes/Valu^s 

\ Accepting Responsibility for Actions 
^ and Results 



• Making sure that various tasks (e.g., collecting weather 

data from ii\struments, newspapers) are done. 

• Scheduling hours and personnel to take the various 

measurements. 

• Scheduling and giving presentations to person in author- 

ity, such as the principal, to obtain approval for 
proposed changes, for example, school-wide forecasting 
service. 

• Scheduling and giving forecasts. 




Developing Interest and Involvement in 
Hunaiii Affairs 



Recognizing the Importance of Individual 
and Group Contributions to Society 



Developing Inquisitiveness, Self- 
Reliance, and Initiative 



Recognizing the Values of Cooperation, 
Group Work, and Division of Labor 



Understanding Modes of Inquiry Used 
in the Sciences, Appreciating Their 
Power and Precision 



Respecting the Views, Thoughts, and 
Feelings of Others 
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Informing schoolmates of weather predictions to help 
them in' the planning of their activities* 

Noting that weather affects people everywhere and that 
being able to anticipate storms, floods, drought, etc., 
will benefit the community* 

Recognizing that accurate weather predictions benefit 
others in the school, not 'only themselves* 

Assessing the effects of group action on school regula- 
tions* 



Conducting group ,ses8ions with help from teacher* 
Finding their own solutions to problems encountered in 

addition to the main* problem of the challenge* 
Choosing and developing the best way of presenting a 

plan to the principal* 

Finding that work on making accurate weather predictions 
progresses mpre rapidly and smoothly when they work in 
groups* 

Eliminating needless overlap in work* 

Finding that work is more fun and proceeds more smoothly 
when people cooperate. 

Using scientific modes of inquiry to investigate 

weather and make accurate predictions* 
Using data, charts, graphs, and other supportive material 

to share collected data with others, to spot trends, 

and to make accurate predictions* 
See also MATHEMATICS and SCIENCE lists* 



Considering all suggestions and assessing their merits. 

Recognizing differences in valued according to age, ex- 
perience, occupation, income, interests, culture^ race, 
religion, and ethnic background* 

Recognizing core values of daily living: fair play and 
justice, free speech, opportunity for decision making, 
opportunity for self-respect, freedom of choice, right 
to j^rivacy, acceptance of the life styles of the 
cbDiiiunity.,^ group identity* 



Being Open to New Ideas and • Considering other ways of doing various tasks. 

Information ^ Conducting library research in various aspects of problem. 

• Asking other members of the class for id^as and sugges- 

tions. I « 

• Asking other people, such as weather forecasters/ 

meteorologists, for opinions, Ideas, and Information. 



Learning the Importance and Influence • Recognizing that facts alone do not determine decisions, 
of Values in Decision Making that problematic situations have no set answers. 

• Recognizing "that different people have different 

vocations/avocations that affect the type of weather 
they would prefer, for example, members of the tennis 
team might prefer dry, clear weather while those 
people with gardens might prefer some wet days. ' 



Areas of Study 

!\ _ 

Geography/Physical Environment • Investigating differences in weather due to differences 

in geography of regions. ^ 
• Introducing the children to geography through the use of' 
weather maps and climatology data. 



Recent Local History 



Finding and using climatological data for local region. 
Noting that climatological data is the weather history 
of an *area. 




ACTIVITIES IN WEATHER PREDICTIONS UTILIZING LANGUAGE ARTS 



Basic Skills 



Reading : 

Literal Comprehension — Decoding 
Words 9 Sentences 9 and jParagraphs 



• Decoding words > sentences, .and paragraphs while reading 
books on wea^aer topics, newspaper weather forecasts. 



Reading: 



Critical Reading — Comprehending 
Meanings , Interpretation 



Obtaining factual information about clouds, weather 
fronts, various forms of precipitation, barometric 
pressure. 

Understanding what is read about clouds, weather fionts, 

various forms of precipitation. 
Interpreting what is read, such as weather forecasting, 

clouds, weather fronts. 



Oral Language: 
Speaking 



• Offering ideas, suggestions, and criticisms during discus- 

sions in smaLl group work and during class disfcussions 
on problems and proposed solutions. 

• Reporting to class about data Collection, predictions, 

construction activities, etc. 

• Responding to criticisms of activities. 

• Preparing, practicing, and- giving effective oral presenta- 

tions to principal requesting permission to implement a 
weather prediction service. 

• Preparing, 'practicing, and giving weather reports on 

school intercom. 

• Using the telephone properly and effectively to obtain 

information, arrange a field trip, or to invite a 
resource person to speak to the cl^^s. 

• Using rules of grammar in speaking. \ 



Oral Language: 
Listening 



• Fo^Llowing spoken directipns. 

• Listening to group reports. 



Oral Language f 
Memorizing 



• M^mo rizing portions of oral presentations. 



Written Language: 
Spelling 
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• Using correct spelling in writing. 



Written Language: 

Grammar — Punctuation, Syntax, Usage 
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• Using rules of grammar in writing. 



Written Language: 
Composition 



Writing to communicate effectively: 

••preparing written reports and letters using notes, 
data, graphs, charts, etc., commJhi eating need for 
proposed action. 

• p^gpfering written forecasts for school community. 

• tforresp'onding with classes in other regions of 
• the country about weather. 



Study Skills: 

Outlining/Organizing 



• Taking notes. * • • 

• Planning and preparing drafts of letters, reports, or 

forecasts for critical review by the class before 
final copy is written. 

• Organizing ideas, facts, data for inclusion in letters, 

reports, presentations, etc. 



Study Skills: 

Using References and Resources 



Using library to research information on wfeather topics. 
Using various reference volumes (dictionary, encyclo^ 

pedia, etc.) to locate information. 
Finding a meteorologist and inviting him/her to speak to 

the class and answer questions for them. 
Using indexes and tables of contents of books to locate 

desired information. r . [ 

Using "How To" Cards for information on graphing, weather 

instruments, etc. 



Attitudes/Values 

Appreciating the Value of Expressing 
Ideas Through Speaking and Writing 



• Finding th^t thd principal may be persuaded to approve a 
daily public^ address weather broadcast when presented 
with definite, documented reasons for doing so. ' 



Appreciating ulia Value of Writtdn 
Resources 



# Finding tfhat certain desired information can be found in 
books on weather. ' 0 I * 



Developing an Inter-est in Reading 
and Writing 
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# Willingly looking .up information on'weat^er topics. 

• Looking up further or more" detailed information on iair 

pressure, wind speed, '^etc. 
f Showing desire to work on^^afting letters, reports, etc. 
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Making Judgments Conceniing What is 
R^ad 



• Deciding whether what is read is applicable to the 

particular problem* 

• Deciding how reliable the information obtained from 

reading is* 

• Deciding whether the written material is appropriate, 

whether it says what it is supposed to say, whether it 
may need improvement. 



^preciating the Value of Different 
Forms of Vjritin^, Different Forms 
of Communication 



• Finding that certain data or inf^wnnation can be best 

conveyed by writing it down^y^y preparing graphs or 
charts, etc. ^ ^ » , 

• Findifig that, certain data or infp,rmation should be 

written down so that it can be refetred to at a later 
time.^ / 

• Finding that spoken Instructions are sometimes better 

than written instructions a^d vice versa. 
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